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The 3.3-V era has arrived! The combination of continuous advancement in semiconductor wafer 
fabrication technologies and the proliferation of battery-powered computing devices has changed 
system-design methodologies of the past, and indeed our entire industry. This new era brings a new 
set of possibilities for computing and hand-held instruments: products that run faster, consume less 
power, and use fewer total system components than ever before; products that are smaller and 
lighter, yet maintain interface compatibility with existing industry standard bus architectures; and 
products that will bring on the next era in the computer industry. 


Welcome to the 1996 Texas Instruments Low-Voltage Logic Data Book. A single family of 3.3-V 
logic products could not possibly cover the diverse needs of all of the end-equipment segments. 
Products 
ranging 
from 
hand-held 
point-of-sale 
terminals, 
notebook 
and 
laptop 
personal 
computers, 
low-power environmentally conscious desktop computers and peripherals, 
and 
high-performance 
RISC and CISC workstation 
platforms share the need for low-voltage 
technology, but have radically different price, performance, and feature requirements for the logic 
they employ. As a response to these diverse needs, Texas Instruments has developed four 
independent logic families: 


Advanced Low-Voltage CMOS (ALVC) 
Low-Voltage HCMOS (LV) 
Low-Voltage CMOS (LVC) 
Low-Voltage Technology (LVT) 


These products span four generations of CMOS and BiCMOS process technologies and years of 
fine-pitch packaging and innovative circuit developments to deliver a set of products for each of 
these end-equipment segments. In addition to popular octal and Widebus™ bus-interface circuits, 
two of the families also include SSI and MSllogic functions to help streamline design and facilitate 
time to market. 


Voltage translators are provided to bridge the gap between the 5-V and 3.3-V environments. In 
addition to the LVT family, the LVC family also is 5 V tolerant. This creates even more flexibility in 
the mixed-signal environments. Also new this year is the addition of the 2.5-V specification to the 
ALVC family. Designers of high-speed backplane applications will have great interest in the GTL 
family of transceivers. 


Some of the information in this data book is in prOduct-preview or advance-information form. For 
more information on these products including availability dates, pricing, and final timing 
specifications, please contact your local Texas Instruments field sales representative, authorized 
distributor, or call our Advanced System Logic hotline at (903) 868-5202. 


We are sure you will agree that Texas Instruments has developed the most complete line of 
low-voltage logic products in the industry. We hope that these products will meet your system and 
design needs. Texas Instruments has been and will continue to be the logic leader for bus-interface 
products. 
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These 
symbols, 
terms, 
and definitions 
are in accordance 
with those 
currently 
agreed 
upon 
by the JEDEC 
Council 
of 
the 
Electronic 
Industries 
Association 
(EIA) 
for 
use 
in 
the 
USA 
and 
by 
the 
International 
Electrotechnical 
Commission 
(IEC) for international 
use. 


operating conditions 
and characteristics 
(In sequence by letter symbols) 


Ci 
Input capacitance 


The internal 
capacitance 
at an input of the device 


Cio 
Input/output capacitance 


Input-to-output 
internal 
capacitance; 
transcapacitance 


Co 
Output capacitance 


The internal 
capacitance 
at an output 
of the device 


Cpd 
Powerdissipation capacitance 


Used to determine 
the no-load dynamic 
power dissipation 
per logic function 
(see individual 
circuit pages): 


PD = Cpd Vee2 
f + Ice Vee 


fmax 
Maximumclock frequency 


The highest 
rate at which the clock input of a bistable 
circuit can be driven through 
its required 
sequence 
while 
maintaining 
stable 
transitions 
of logic 
level at the output 
with input 
conditions 
established 
that 
should 
cause changes 
of output 
logic level in accordance 
with the specification 


Ice 
Supply current 


The current 
into' 
the Vee 
supply 
terminal 
of an integrated 
circuit 


~Iee 
Supply current change 


The increase 
in supply current for each input that is at one of the specified 
TTL voltage 
levels rather than 
o VorVee 


leEX 
Output high leakagecurrent 


The maximum 
leakage 
current 
into the collector 
of the pulldown 
output transistor 
when the output is high 
and the output 
forcing 
condition 
Va = 5.5 V 


II(hold) 
Input hold current 


Input current that holds the input at the previous 
state when the driVing device goes to a high-impedance 
state 


IIH 
Hlgh·levellnput current 


The current 
into' 
an input when a high-level 
voltage 
is applied 
to that input 


IlL 
Low-levelinput current 


The current 
into' 
an input when a low-level 
voltage 
is applied 
to that input 


loff 
Input/output power-Offleakagecurrent 


The current 
into a circuit 
mode when the device 
or a portion 
of the device 
affecting 
that circuit 
node is 
in the off state 


IOH 
High.level output current 


The current 
into' 
an output with input conditions 
applied that, according 
to the product 
specification, 
will 
establish 
a high level at the output 
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IOL 
Low-level output current 


The current into' an output with input conditions applied that, according to the product specification, 
will 
establish a low level at the output 


IOZPU/PD Off-state (hlgh-Impedance-state) output current (of a 3-state output) 


The current 
flowing 
into' 
an output having 3-state capability 
with input conditions 
established 
that, 
according to the product specification, 
will establish the high-impedance 
state at the output 


ta 
Access time 


The time interval between the application 
of a specified input pulse and the availability 
of valid signals 
at an output 


tc 
Clock cycle time 


Clock cycle time is 1/fmax 


tdis 
Disable time (of a 3-state or open-collector output) 


The propagation time between the specified reference points on the input and output voltage waveforms 
with the output changing from either of the defined active levels (high or low) to a high-impedance 
(off) 
state 


NOTE: 
For 3-state outputs, ~js = tpHZ or tpLZ' Open-collector 
outputs will change only if they are low 
at the time of disabling, so ~is = tpLH' 


ten 
Enable time (of a 3-state or open-collector output) 


The propagation 
time between the specified reference points on the input and output voltage waveforms 
with the output changing from a high-impedance 
(off) state to either of the defined active levels (high or 
low) 


NOTE: 
In the case of memories, 
this is the access time from an enable input (e.g., OE). For 3-state 
outputs, ten = tpZH ortpZL. Open-collectoroutputs 
will change only ifthey are responding to data 
that would cause the output to go low, so ten = tpHL' 


th 
Hold time 


The time interval during which a signal is retained at a specified input terminal after an active transition 
occurs at another specified input terminal 


NOTES: 
1. The hold time is the actual time interval between two signal events and is determined 
by the 
system in which the digital circuit operates. A minimum value is specified that is the shortest 
interval for which correct operation of the digital circuit is to be expected. 


2. The hold time may have a negative value in which case the minimum limit defines the longest 
interval (between the release of the signal and the active transition) for which correct operation 
of the digital circuit is to be expected. 


tpd 
Propagation delay time 


The time between the specified 
reference 
points on the input and output voltage waveforms 
with the 
output changing from one defined level (high or low) to the other defined level (tpd = tpHL or tpLH) 


tpHL 
Propagation delay time, hlgh-to-Iow level output 


The time between the specified 
reference points on the input and output voltage waveforms 
with the 
output changing from the defined high level to the defined low level 


tpHZ 
Disable time (of a 3-state output) from high level 


The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined high level to the high-impedance 
(off) state 
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tpLH 
Propagation 
delay time, low-to-hlgh 
level output 


The time between the specified reference points on the input and output voltage waveforms with the 
output changing from the defined low level to the defined high level 


tpLZ 
Disable time (of a 3-state output) from low level 
The time interval between the specified reference points on the input and the output voltage waveforms 
with the 3-state output changing from the defined low level to the high-impedance (off) state 


tpZH 
Enable time (of a 3-state output) to high level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined high leve 


tpZL 
Enable time (of a 3-state output) to low level 
The time interval between the specified reference points on the input and output voltage waveforms with 
the 3-state output changing from the high-impedance (off) state to the defined low level 


tsk(o) 
Output Skew 
The difference between any two propagation delay times when a single switching input or multiple inputs 
switching simultaneously cause multiple outputs to switch, as observed across all switching output. This 
parameter is used to describe the fanout capability of a clock driver and is of concern when making 
decisions on clock buffering and distribution networks. 


tsu 
Setup time 


The time interval between the application of a signal at a specified input terminal and a subsequent active 
transition at another specified input terminal 


NOTES: 1. The setup time is the actual time interval between two signal events and is determined by 
the system in which the digital circuit operates. A minimum value isspecified that isthe shortest 
interval for which correct operation of the digital circuit is guaranteed. 


2. The setup time may have a negative value, in which case the minimum limit defines the 
longest interval (between the active transition and the application of the other signal) for which 
correct operation of the digital circuit is guaranteed. 


tw 
Pulse duration 
(width) 


The time interval between specified reference points on the leading and trailing edges of the pulse 
waveform 


VIH 
High.levellnput 
voltage 


An input voltage within the more positive (less negative) of the two ranges of values used to represent 
the binary variables 


NOTE: 
A minimum is specified that is the least-positive value of high-level input voltage for which 
operation of the logic element within specification limits is to be expected. 


VIL 
Low-level Input voltage 


An input voltage within the less positive (more negative) of the two ranges of values used to represent 
the binary variables 


NOTE: 
A maximum is specified that is the most-positive value of low-level input voltage for which 
operation of the logic element within specification limits is to be expected. 


VOH 
High-level output voltage 


The voltage at an output terminal with input conditions applied that, according to product specification, 
will establish a high level at the output 
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VOL 
Low-level output voltage 


The voltage 
at an output terminal 
with input conditions 
applied 
that, according 
to product 
specification, 


will establish 
a low level at the output 


VIT+ 
Positive-going 
Input threshold 
level 


The voltage 
level at a transition-operated 
input that causes 
operation 
of the logic element 
according 
to 
specification 
as the input voltage 
rises from a level below the negative-going 
threshold 
voltage, 
VIT_ 


VIT_ 
Negative-going 
Input threshold 
level 


The voltage 
level at a transition-operated 
input that causes 
operation 
of the logic element 
according 
to 
specification 
as the input voltage 
falls from a level above the positive-going 
threshold 
voltage, 
VIT + 
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The following symbols are used in function tables on TI data sheets: 


H 
high level (steady state) 


L 
low level (steady state) 
i 
transition from low to high level 


J- 
transition from high to low level 


--. 
value/level or resulting value/level is routed to indicated destination 


'" 
value/level is re-entered 
X 
irrelevant (any input, including transitions) 


Z 
off (high-impedance) state of a 3-state output 


a ... 
h 
the level of steady-state inputs A through H respectively 


Qo 
level of Q before the indicated steady-state input conditions were established 
00 
complement of Qo or level ofa before the indicated steady-state input 
conditions were established 


level of Q before the most recent active transition indicated by J- or i 


one high-level pulse 


one low-level pulse 


each output changes to the complement of its previous level on each active 
transition indicated by J- or i 


Qn 


..J"l.... 


""l.I 


Toggle 


If, in the input columns, a row contains only the symbols H, L, and/or X, this means the indicated output is valid 
whenever the input configuration is achieved and regardless of the sequence in which it is achieved. The output 
persists so long as the input configuration is maintained. 


If, in the input columns, a row contains H, L, and/or X together withi and/or J-, this means the output is valid whenever 
the input configuration is achieved but the transition(s) must occur following the achievement of the steady-state 
levels. If the output is shown as a level (H, L, Qo, or 00), it persists so long as the steady-state input levels and the 
levels that terminate indicated transitions are maintained. Unless otherwise indicated, input transitions in the opposite 
direction to those shown have no effect at the output. (If the output is shown as a pulse,..J"l....or""l.I, 
the pulse follows 
the indicated input transition and persists for an interval dependent on the circuit.) 
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Among the most complex function tables are those of the shift registers. These embody most of the symbols 
used 
in any of the function tables. plus more. Below is the function table of a 4-bit bidirectional 
universal shift register. e.g., 
type SN74194. 


INPUTS 
OUTPUTS 


MODE 
SERIAL 
PARALLEL 
CLEAR 
CLOCK 
C 
D 
QA 
QB 
Qc 
QD, 


Sl 
SO 
LEFT 
RIGHT 
A 
B 


L 
X 
X 
X 
X 
X 
X 
X 
X 
X 
L 
L 
L 
L 


H 
X 
X 
L 
X 
X 
X 
X 
X 
X 
QAO 
QBO 
QCO QOO 


H 
H 
H 
i 
x 
x 
a 
b 
c 
d 
a 
b 
c 
d 


H 
L 
H 
i 
X 
H 
H 
H 
H 
H 
H 
QAn 
QBn 
QCn 


H 
L 
H 
i 
X 
L 
L 
L 
L 
L 
L 
QAn 
QBn 
QCn 


H 
H 
L 
i 
H 
X 
X 
X 
X 
X 
QBn 
QCn 
QOn 
H 


H 
H 
L 
i 
L 
X 
X 
X 
X 
X 
QBn 
QCn 
QOn 
L 


H 
L 
L 
X 
X 
X 
X 
X 
X 
X 
QAO 
QBO QCO QOO 


The first line of the table represents 
a synchronous 
clearing of the register and says that if clear is low, all four outputs 
will be reset low regardless 
of the other inputs. In the following 
lines, clear is inactive (high) and so has no effect. 


The second line shows that so long as the clock input remains low (while clear is high), no other input has any effect 
and the outputs maintain the levels they assumed 
before the steady-state 
combination 
of clear high and clock low 
was established. 
Since on other lines ofthe table only the rising transition ofthe clock is shown to be active, the second 
line implicitly shows that no further change in the outputs will occur while the clock remains high or on the high-to-Iow 
transition 
of the clock. 


The third line of the table represents 
synchronous 
parallel loading of the register and says that if S1 and SO are both 
high then, without regard to the serial input, the data entered at A will be at output 0A, data entered at B will be at 
Os, and so forth, following 
a low-to-high 
clock transition. 


The fourth and fifth lines represent the loading of high- and low-level data, respectively, from the shift-right serial input 
and the shifting of previously 
entered data one bit; data previously 
at 0A is now at Os, the previous levels of Os and 
Oc are now at Oc and 0D, respectively, 
and the data previously at 0D is no longer in the register. This entry of serial 
data and shift takes place on the low-to-high 
transition 
of the clock when S1 is low and SO is high and the levels at 
inputs A through 
D have no effect. 


The sixth and seventh lines represent the loading of high- and low-level data, respectively, 
from the shift-left serial 
input and the shifting of previously 
entered data one bit; data preViously at Os is now at 0A, the previous levels of 
Oc and 0D are now at Os and Oc. respectively. 
and the data previously 
at 0A is no longer in the register. This entry 
of serial data and shift takes place on the low-to-high 
transition 
of the clock when S1 is high and SO is low and the 
levels at inputs A through 
D have no effect. 


The last line shows that as long as both inputs are low, no other input has any effect and, as in the second line, the 
outputs maintain the levels they assumed 
before the steady-state 
combination 
of clear high and both mode inputs 
low was established. 


The function table functional 
tests "do not reflect all possible combinations 
or sequential 
modes. 
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It is normal TI practice to name the outputs and other inputs of a O-type flip-flop or latch and to draw its logic symbol 
based on the assumption 
of true data (0) inputs. Outputs that produce data in phase with the data inputs are called 
o and those producing 
complementary 
data are called Q. An input that causes a 0 output to go high or a Q output 
to go low is called preset (PRE). An input that causes a Q output to go high or a 0 output to go low is called clear 
(CLR). Bars are used over these pin names (PRE and CLR) if they are active low. 


The devices on several data sheets are second-source 
designs, and the pin name conventions 
used by the original 


manufacturers 
have been retained. 
That makes it necessary 
to designate 
the inputs and outputs 
of the inverting 
circuits 0 and O. 


In some applications, 
it may be advantageous 
to redesignate 
the data input from 0 to 0 or vice versa. In that case, 
all the other inputs and outputs should be renamed 
as shown below. Also shown are corresponding 
changes 
in the 
graphical 
symbols. 
Arbitrary 
pin numbers 
are shown. 


PRE 


C 
o 


ClR 


1 
" 8 
5 
2 
C1 
3 
10 
8 
4 
" R 


1 
•... 


R 
5 
2 
C1 
3 
•... 10 
8 
4 
"8 


PRE 
ClK 
o 


CLR 


1 
" 8 
5 
2 
C1 
3 
10 
8 
4 
•... 


R 


CLR 
ClK 
o 


PRE 


1 
•... 
R 
5 
2 
C1 
3 
•... 10 
8 
4 
" 8 


The figures show that when 0 and 0 exchange 
names, the preset and clear pins also exchange 
names. The polarity 


indicators 
(I:::.. ) on PRE and CLR remain, as these inputs are still active low, butthe presence or absence of the polarity 
indicator changes 
at 0 (or 0),0, and O. Pin 5 (0 or 0) is still in phase with the data input (0 or 0); their active levels 
change together. 
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In digital system design, consideration must be given to thermal management of components. The small size of the 
small-outline package makes this even more critical. Figure 1 shows the thermal resistance of these packages for 
various rates of air flow. Figures 2, 3, 4, and 5 are derating curves for the DB package. 


The thermal resistances in Figure 1 can be used to approximate typical and maximum virtual junction temperatures 
for the LVLfamily. In general, the junction temperature for any device can be calculated using the following equation. 


TJ 
= 
RaJA 
X 
PT + TA 


Where: 


TJ 
virtual junction temperature 
RaJA 
thermal resistance, junction to free air 
PT 
total power dissipation of the device 
TA 
free-air temperature 


JUNCTION-To-AMBIENT 
THERMAL RESISTANCE 
vs 
AIR VELOCITY 


I 
8 
120 
~ 
~ 


~•• 
.cI- 
1i:c 
E<Set 


'"... 
I 
<... 


<%> 
II: 


14-Pln 0 Package 


16-Pln 0 Package 


2o-Pln OW Package 


~ThxAs 
INSTRUMENTS 


1200 


1100 
:t 
1000 
E 
I 
c: 
900 
0 
"i 
800 
Q. 
~ 
700 
C 
:;; 
600 
~ 
0 
500 
a. 
E 
400 
" 
E 
"i( 
300 
'"==I 
200 
a.c 


8Pln 


--r-- 
-I"- -- -- 


100 
o 
25 30 35 40 45 50 55 60 65 70 75 80 65 90 


TA - Free-Air 
Temperature 
- '0 


1400 


2200 
:t 
E 
2000 
I 
c: 
1800 
0 
"i 
1600 
Q. 
u; 
•• 
1400 
C 
:;; 
1200 
~ 
a. 
1000 
E" 
800 
E 
"i( 
600 
'"==I 
400 
a.c 


20PI~ 
I 
I 
I 
I 
I 
I 


Air Velocity 
- 


(linear m/sec) 
- 
---- 
=1 
---- 
=0.75- 
---- 
=0.5 
_ 
- 
- 
=0.25 
=0 
- 
- 
::::: ;":' ...:: ~ - ~.- ~ ...::'- 
. 
~ 
ro::: 
. 
-.-:::::I 


200 
o 
25 30 35 40 45 50 55 60 65 70 75 80 65 90 


TA - Free-Air 
Temperature 
- '0 


:t 
E 
I 
c:0I 
~cI 
600 


a. 
E 
400 
" 
E 
"i( 


'"==I 
200 
a.c 


1400 


2200 
:t 
E 
2000 
I 
c: 
1800 
0I 
1600 
~ 
1400 
C 
:;; 
1200 
~ 
a. 
1000 
E 
" 
600 
E 
"i( 
600 
'"==I 
400 
a.c 


Air Velocity 
(linear 
mlsec) 


---- 
=1 
---- 
=0.75 
---- 
=0.5 
- 
- 
=0.25 


---- 
=0 
o 
25 30 35 40 45 50 55 60 65 70 75 80 65 90 


TA - Free-Air 
Temperature 
- '0 


2~PI~ 
I 
I 
I 
I 
I 
I 


Air Velocity 
- 


(linear mlsec) 
- 
---- 
=1 
---- 
=0.75- 
---- 
=0.5 - 
- 
- 
=0.25 
=0 
- 


~ 
~ 
-- .- ~-- 
.~ 
....... ,::. . 
~ 
I 
200 
o 
25 30 35 40 45 50 55 60 65 70 75 80 65 90 


TA - Free-Air 
Temperature -'0 
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Listed below 
is the current 
collection 
of Texas 
Instruments 
logic technical 
documentation. 
The alphanumeric 
code 


is the 
literature 
number 
for each 
item 
listed. 
These 
documents 
can be ordered 
through 
a TI representative 
or 
authorized 
distributor 
by referencing 
the literature 
number. 


Document 
Literature Number 


Advanced 
BiCMOS 
Technology 
Data Book (1994) 
SCBD002B 


Advanced 
Bus-Interface 
SPICE 
1/0 Models 
Data Book (1995) 
SCBD004A 


Advanced 
CMOS 
Logic Data Book (1993) 
SCAD001 
C 


Advanced 
Logic and Bus-Interface 
Logic Data Book (1991) 
SCYD001 


ALS/AS 
Logic Data Book (1995) 
SDAD001C 


BCT BiCMOS 
Bus-Interface 
Logic Data Book (1994) 
SCBD001 
B 


Boundary-Scan 
Logic, IEEE Std. 1149.1 (JTAG) 5-Vand 
3.3-V 
Bus-Interface 
and Scan-Support 
Products 
Data Book (1994) 
SCTD002 


CBT Bus Switches 
Crossbar 
Technology 
Data Book (1995) 
SCDD001 


CDC Clock-Distribution 
Circuits 
Data Book (1994) 
SCAD004 


F Logic Data Book (1994) 
SDFD001 
B 


High-Performance 
FIFO Memories 
Data Book (1996) 
SCAD003C 


High-Performance 
FIFO Memories 
Designer's 
Handbook 
(1996) 
SCAA012A 


High-Speed 
CMOS 
Logic Data Book (1989) 
SCLD001C 


Low-Voltage 
Logic Data Book (1996) 
SCBD003B 


TTL Logic Data Book (TTL, LS, S) (1988) 
SDLD001 A 


Semiconductor 
Group 
Package 
Outlines 
Reference 
Guide 
SSYU001 A 


In addition 
to the books listed above, 
the following 
documents 
are available 
only in Europe. 


Document 
Literature Number 


Advanced 
BiCMOS 
Technology 
Data Book (1994) 
SCBDE08 


CBT Crossbar 
Technology 
Data Book (1995) 
SCDDE01 


CDC Data and Applications 
Manual 
(1995) 
SCBTE07B 


Packaging 
Data Book (1995) 
SCYDE04 


ASL SCOPETM Products 
Data and Applications 
Manual 
(1994) 
SCBDE09 
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TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
HCT 
lV 
lVC 
ALS 
AS 
F 
lS 
S 
TIl 
AC 
ACT 
AHC 
AHCT 
HC 


8 Input 
'30 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 


13 Input 
'133 
t/ 
t/ 


Dual 4 Input 
'20 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 


Triple 3 Input 
'10 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 


'00 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/. 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 


'37 
t/ 
t/ 
t/ 
t/ 


Quad 2 Input 
OC 
'38 
t/ 
t/ 
t/ 
t/ 
t/ 


'132 
t/ 
t/ 
t/ 
t/ 


'1000 
t/ 


'804 
t/ 
t/ 
Hex 2 Input 
'1804 
t/ 


Quad 2 Input 
OC 
'03 
t/ 
t/ 
t/ 


Dual 2 Input 
'8003 
t/ 


~ 
~Z4r 
~~d 


~ ~ ~ 
Positive-AND Gates 
~m~ 
~Zi~ 
'" 
~ 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
HCT 
lVC 
ALS 
AS 
F 
LS 
S 
TIl 
AC 
ACT 
AHC 
AHCT 
HC 
lV 
oc 
'09 
t/ 
t/ 
t/ 
Quad 2 Input 
7001 
t/ 


Dual 4 Input 
'21 
t/ 
t/ 
t/ 
t/ 
t/ 


Triple 3 Input 
'11 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 


'OS 
t/ 
t/ 
t/ 
t/ 
t/ 
t/. 
t/. 
t/ 
t/ 
t/ 
t/ 
t/ 
t/ 
Quad 2 Input 
'1008 
t/ 


'808 
t/ 
Hex 2 Input 
'1808 
t/ 


TECHNOLOGY 
DESCRIPTION 
OUtpUT 
TYPE 
LVC 
ALS 
AS 
F 
LS 
S 
TIL 
AC 
ACT 
AHC 
AHCT 
HC 
HCT 
LV 


'32 
II' 
II' 
II' 
II' 
II' 
II' 
11'- 
11'- 
II' 
II' 
II' 
II' 
II' 
II' 
Quad 2 Input 
'1032 
II' 


'832 
II' 
II' 
Hex 2 Input 
'1832 
II' 


DualS Input 
'260 
II' 
II' 


Triple 3 Input 
'27 
II' 
II' 
II' 
II' 
II' 


'02 
II' 
II' 
II' 
II' 
II' 
II' 
II' 
II' 
II' 


Quad 2 Input 
OC 
'33 
II' 


'1002 
II' 


'80S 
II' 
II' 
Hex21nput 
'1805 
II' 


TECHNOLOGY 
DESCRIPTION 
OUtpUT 
TYPE 
ALS 
AS 
F 
LS 
S 
TIL 
AC 
ACT 
AHC 
AHCT 
HC 
HCT 
LV 
LVC 


Quad 2-lnput Exclusive-OR 
Gates 
'86 
II' 
II' 
II' 
11'- 
II' 
II' 
II' 
II' 
II' 
Wrth Totem-Pole Outputs 


Quad 2-lnput Exclusive-NOR 
Gates 
OD 
'266 
II' 
II' 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
LVC 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
HC 
HeT 
LV 


'04 
II' 
II' 
II' 
II' 
II' 
II' 
11'. 
11'. 
II' 
II' 
II' 
II' 
II' 
II' 


'U04 
II' 
II' 
II' 
II' 


'05 
II' 
II' 
II' 
II' 
II' 
DC 
Hex Inverters 
'06 
II' 


'14 
II' 
II' 
II' 
II' 
II' 
II' 
II' 
II' 
II' 


'1004 
II' 
II' 


'1005 
II' 


DC 
'35 
II' 


Hex Noninverters 
'1034 
II' 
II' 


OC 
'1035 
II' 


DESCRIPTION 
TECHNOLOGY 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALVC 
He 
HCT 
LV 
LVC 
OTHER 


2-Bil Buffers 
3S 
'306 
II' 


'125 
II' 
II' 
II' 
II' 
II' 
+ 
+ 
II' 
II' 
II' 
II' 
Quad BuffersllJrivers 
3S 
'126 
II' 
II' 
II' 
II' 
+ 
+ 
II' 


Hex Buffers 
OC 
'07 
II' 


Noninverting 
3S 
'365 
II' 
II' 


Hex Buffersillrivels 
3S 
'367 
II' 
II' 
II' 


Inverting 
3S 
'368 
II' 
II' 
II' 
Hex BufferslOrivers 


DESCRIPTION 
TECHNOLOGY 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 
LVC 
OTHER 


'241 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


'244 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI'. 
tI'. 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
+LVCH 


'1240 
tI' 
3S 
NOIiinverting 
'1244 
tI' 


0ctaJ BulferslDrivers 
'25244 
tI' 


'541 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


757 
tI' 
OC 
760 
tI' 
tI' 
tI' 


'240 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI'. 
tI'. 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
Inverting 
3S 


0ctaJ BulferslDrivers 
'540 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


OC 
756 
tI' 
tI' 


Inverting and Nooinverting 
3S 
'230 
tI' 
0ctaJ BulferslDrivers 


Noninverting 
'827 
tI' 
tI' 
1().8ilBulfet'SlDrivers 
3S 
'29827 
tI' 
tI' 


Inverting 
'828 
tI' 
1().8ilBulferslDrivers 
3S 
'29828 
tI' 
tI' 


'16241 
tI' 
tI' 
tI' 
tI' 
Noninverting 
3S 
'16244 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
1EHl~BulferslDrivers 
'16541 
tI' 
tI' 
tI' 


Inverting 
'16240 
tI' 
tI' 
tI' 
tI' 
tI' 


1EHl~BulferslDrivers 
3S 
'16540 
tI' 
tI' 
tI' 


Noninverting 
'16825 
tI' 
tI' 
tI' 


18-B~ BufferslDrivers 
3S 
'16835 
tI' 
tI' 


Noninverting 
3S 
'16827 
tI' 
tI' 
tI' 
2lHl~ BufferslDrivers 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
LVC 
ALVC 
OTHER 
ABT 
BCT 
LVT 
LV 


Noninverting 9-B~ 4-Port UBE T" 
35 
'16409 
tI' 


Noninverting 
17-a~ UBP" 
With Buffered Clock Oulputs and Output Edge Control (OECT") 
OD 
'16616 
tl'GTL 


'16500 
tI' 
tI' 
tI' 


'16501 
tI' 
tI' 
tI' 
Noninverting 
18-B~ UBP" 
35 
'16600 
tI' 
tI' 


'16601 
tI' 
tI' 


Noninverting 
18-a~ UBP" 
With Oulput Edge Control (OECT") 
OD 
'16612 
tl'GTL 


Noninverting 
18-B~ UBP" 
OD 
'16622 
+GTL 


Noninverting 36-B~ UBT T" 
3S 
'32501 
tI' 


Noninverting 
16-B~ Tri-Port UBET" 
35 
'32316 
tI' 


Noninverting 
18-B~ Tri-Port UBE T" 
35 
'32318 
tI' 


'162500 
tI' 


18-B~ UBP" 
Wrth 5eries Resistors on B Port 
35 
'162501 
tI' 


'162601 
tI' 
tI' 


Noninverting 
18-B~ UBP" 
With Parity Generators ICheckers 
3S 
'16901 
tI' 


5COPPM 
18-~ 
UBP" 
3S 
'18502 
tI' 
tI' 


5COPET" 2(}-B~ UBP" 
35 
'18504 
tI' 
tI' 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
TTL 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 
LVC 
OTHER 


Inverting 
OC 
758 
•... 


Quad Transceivers 


Noninverting 
3S 
'243 
•... 
•... 
•... 
Quad Transceivers 


'245 
•... 
•... 
•... 
•... 
•... 
•... 
•... 
•...• 
•.... 
•... 
•... 
•... 
•... 
•... 
•... 
+LVCH 


'1245 
•... 


35 
'25245 
•... 
•... 


Noninverting 
'645 
•... 
•... 
•... 
•... 
•... 


Octal Transceivers 
'1645 
•... 


'621 
•... 
OC 
'641 
•... 
•... 
•... 


OCI3S 
'639 
•... 
•... 


'620 
•... 
•... 


'623 
•... 
•... 
•... 
•... 
•... 
•... 
•... 


3S 
Inverting 
'640 
•... 
•... 
•... 
•... 
•... 
•... 


Octal Transceivers 
'1640 
•... 


OC 
'642 
•... 
•... 


OC/3S 
'638 
•... 
•... 


Noninverting 
'863 
•... 
•... 
3S 
9-B~ Transceivers 
'29863 
•... 
•... 


Noninverting 
3S 
'861 
•... 
•... 
1{}-8~ Transceivers 


Noninverting 
'16245 
•... 
•... 
•... 
•... 
•... 
•... 
••••ABTE 
3S 
16-B~ Transceivers 
'16623 
•... 
•... 


Noninverting 


16-B~ Transceivers, 
35 
'164245 
•... 


3.3-V-t0-5-V 
Level Shiller 


Inverting 
'16640 
•... 
•... 
•... 


16-B~ Transceivers 
3S 
'16620 
•... 
•... 


Noninverting 
3S 
'16863 
•... 
•... 
•... 
16-B~ Transceivers 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
LVC 
OTHER 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 


Inverting 
35 
'16864 
,; 
18-BftTransceivers 


Noninverting 
35 
'16861 
,; 
2o-a~ Transceivers 


'543 
'" 
,; 
,; 
,; 
'" 


'646 
'" 
,; 
'" 
,; 
,; 
,; 
'" 
,; 
'" 


Noninverting 
35 
'652 
'" 
,; 
'" 
,; 
,; 
,; 
. . 
'" 
'" 
'" 
Octal Registered 
'2952 
,; 
,; 
,; 
Transceivers 


'653 
,; 
OC/3S 
'654 
,; 


Inverting 
'646 
,; 
,; 
,; 


Octal Registered 
35 
'651 
,; 
,; 
,; 


Transceivers 
'2953 
,; 


'16470 
,; 
,; 


Noninverting 
'16543 
,; 
,; 
,; 
,; 
,; 
'" 


18-B~ Registered 
3S 
'16646 
'" 
,; 
,; 
,; 
,; 
'" 


Transceivers 
'16652 
'" 
,; 
,; 
,; 
'" 


'16952 
'" 
,; 
,; 
+ 


Inverting 
'16544 
,; 


18-B~ Registered 
3S 
'16648 
,; 


Transceivers 
'16651 
,; 


'16474 
,; 


Noninverting 
'16500 
,; 
,; 
,; 


18-B~ Registered 
35 
'16501 
'" 
,; 
,; 


Transceivers 
'16600 
'" 
,; 


'16601 
,; 
,; 


Noninverting 
3S 
'32245 
,; 
36-B~ Transceivers 


Noninverting 
36-B~ 
'32501 
,; 


Registered Transceivers 
35 
'32543 
,; 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
TTL 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 
LVC 
OTHER 


'657 
tI' 


6-I9-B~ 
3S 
'833 
tI' 


Bus Transceivers 
'853 
tI' 


Wrth Parity Checkernl 
'29833 
tI' 
GeneratClS 
3SIOC 
'29834 
tI' 


'29654 
tI' 


Dual8-l9-B~ 
'16833 
tI' 
tI' 
Bus Transceivers 
3S 
'16657 
tI' 
tI' 
Wrth parity Checkernl 


GeneratClS 
'16653 
tI' 


Noninverting 
16-B~ 


Tri-Port Registered 
3S 
'32316 
tI' 


Bus Exchangers 


Noninverting 
1s-a~ 


Tri-Port Registered 
3S 
'32318 
tI' 


Bus Exchangers 


7-Bit TTUBTL 
OC 
'2041 
tl'FB 
Transceivers 


&-B~TTUBTL 
OC 
'2040 
tl'FB 
Transceivers 


&-B~TTUBTL 
OC 
'2033 
tl'FB 
Registered Transceivers 


!l-B~TTUBTL 


COlT1JEltilion 
OC 
'2032 
+FB 
Transceivers 


!I-~ 
TTUBTL 
Address! 
OC 
'2031 
tl'FB 
Data Transceivers 


17-B~ TTUBTL 
Universal Storage 
OC 
'1651 
tl'FB 
Transceivers 


1s-a~TTUBTL 


Universal Storage 
OC 
'1650 
tl'FB 
Transceivers 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ACT 
ALVC 
LV 
LVC 
OTHER 
ABT 
BCT 
LVT 
ALS 
AS 
F 
AC 


'2240 
v' 
v' 
v' 


'2241 
v' 
Octal Buffers/Drivers 
With Series Resistors 
on Output 
3S 
'2244 
v' 
v' 
v' 


'2541 
v' 


Octal Transceivers 
With Series Resistors 
on B Port 
3S 
'2245 
v' 
v' 
v' 


'2827 
v' 
ll~Ba 
BuffersJDrivers 
With Series Resistors 
3S 


'2828 
v' 


1<Hla Rip-Flops 
With OIJai Outputs and Series Resistors 
3S 
'162820 
v' 


'5400 
v' 
ll-Ba 
BufferslDrivers 
Wrth Series Resistors 
3S 


'5401 
v' 


'5402 
v' 
12-Ba BuffersJDrivers 
With Series Resistors 
3S 
'5403 
v' 


16-Ba BufferslDrivers 
With Series Resistors 
3S 
'162244 
v' 
v' 
v' 
v' 


16-Ba Transceivers 
With Series Resistors 
3S 
'162245 
v' 
v' 
v' 
v'LVTH 


16-sa [Hype 
Latches Wrth Series Resistors 
3S 
'162373 
v' 


16-sa G-Type Flip-Rops 
With Series Resistors 
3S 
'162374 
v' 


4-10-1 MultiplexedlDemultiplexed 
Registered 
Transceivers 
Wrth Series Resistors 
3S 
'162460 
v' 


'162500 
v' 


18-Ba UBT'" 
With Series Resistors 
on B Port 
3S 
'162501 
v' 


'162601 
v' 
v' 


18-sa Bus-Interface 
Rip-Rops 
With Series Resistors 
3S 
'162823 
v' 


18-sa Buffers/Drivers 
With Series Resistors 
3S 
'162825 
v' 


2O-Ba Buffers/Drivers 
With Series Resistors 
3S 
'162827 
v' 


12-t0-24 Multiplexed 
G-Type Latches With Series Resistors 
on B Port 
3S 
'162260 
v' 


TESTABILITY BUS-INTERFACE 
CIRCUITS 


IEEE 1149.1 (JTAG) Boundary-Scan 
Logic 


DESCRIPTlON 
NO. OF 
TECHNOLOGY 


BITS 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
F 
LS 
S 
m 
AC 
ACT 
OTHER 


Buffers/Drivers 


'8240 
+ 
"t 
8 
3S 


'8244 
+ 
"t 


8 
3S 
'8245 
"t 
"t 
Transceivers 
18 
3S 
'18245 
"t 
"t 


Transparent 
Latches 
8 
3S 
'8373 
+ 
"t 


Flip-Flops 
8 
3S 
'8374 
+ 
"t 


'8543 
"t 


'8646 
"t 
8 
3S 


'8652 
"t 


Registered 
Transceivers 
'8952 
"t 


'18502 
"t 
"t 


18 
3S 
'18646 
"t 
"t 


'18652 
"t 
"t 


20 
3S 
'18504 
"t 
"t 


Test Bus Controllers 
3S 
'8990 
"t 


DESCRIPTION 
TECHNOLOGY 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
TTL 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 
LVC 
OTHER 


'109 
"t 
"t 
"t 
"t 
"t 
DuaIJ-K 
'112 
"t 
"t 
"t 
"t 
"t 
+ 
+CDC 
Edge Triggered 
'113 
"t 


Dual G-Type 
'74 
"t 
"t 
"t 
"t 
"t 
"t 
"t. 
"t. 
"t 
"t 
"t 
"t 
"t 
"t 


Dual 4 B~ G-Type 
'874 
"t 
"t 
3S 
Edge Triggered 
'876 
"t 
"t 


Quad G-Type 
'175 
"t 
"t 
"t 
"t 
"t 
"t 
"t 


'174 
"t 
"t 
"t 
"t 
"t 
"t 
"t 
Hex G-Type 
'378 
"t 


DESCRIPTION 
TECHNOLOGY 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 
LVC 
OTHER 


Oclal [Hype 
'374 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI'. 
tI'. 
+ 
+ 
tI' 
tI' 
tI' 
tI' 
3S 
True Data 
'574 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


Oclal DoType 
'273 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


True Data 
'575 
tI' 
tI' 


With Clear 
3S 


'874 
tI' 
tI' 


Oclal DoType 


True Data 
'377 
tI' 
tI' 
tI' 
tI' 
tI' 


Wrth Clock Enable 


'534 
tI' 
tI' 
tI' 
tI' 
tI' 
Oclal DoType 
3S 
'564 
tI' 
tI' 
tI' 
Inverting 
'576 
tI' 
tI' 


Octal Dual Ranked 
3S 
'4374 
tI' 
True Data 


Octallnvelling 
3S 
'577 
tI' 
With Clear 


Oclall 
nvelIing 
3S 
'876 
tI' 
tI' 
With Preset 


Octal True Data 
3S 
'825 
tI' 


'823 
tI' 
tI' 
tI' 
9 Bit True Data 
3S 
'29823 
tI' 


10 Bit Noninverting 
3S 
'16820 
tI' 


'821 
tI' 
tI' 
+ 
10 Bit True Data 
3S 
'29821 
tI' 
tI' 


16 B~ Noninver1ing 
3S 
'16374 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


18 Bit Noninver1ing 
3S 
'16823 
tI' 
tI' 
tI' 
tI' 


'16721 
tI' 
20 Bit Noninver1ing 
3S 
'16821 
tI' 
tI' 
tI' 


20 Bit Noninver1ing 
OD 
'16921 
+GTL 
With GTL 110 Levels 


NO. 
TECHNOLOGY 
DESCRlPTlON 
OF 
OllTPUT 
TYPE 


BITS 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALYC 
He 
HCT 
LY 
LYC 
OTHER 


[)'Type 
Edge 


Triggered 
Invertilg 
8 
3S 
'996 
V 
Md Noninvertilg 


[). Type Transparent 
8 
3S 
'990 
V 


ReacIlaclc l.aEh, 
9 
3S 
'992 
V 


True 
10 
3S 
'994 
V 


[). Type Transparent 


WIlhClear, 
8 
3S 
'666 
V 
True Outputs 


[)'Type 
Transparent 


WIlhClear, 
8 
3S 
'667 
V 
Inverting Outputs 


'373 
V 
V 
V 
V 
V 
V 
V 
V. 
V. 
+ 
+ 
V 
V 
V 
V 
[)'Type 
8 
3S 


Transperent 
True 
'573 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 
V 


16 
3S 
'16373 
V 
V 
V 
V 
V 
V 


[). Type Dual 4 Bit 
8 
3S 
'873 
V 
V 
Transperent 
True 


[)'Type 
'533 
V 
V 
V 
V 
V 


Transparent 
8 
3S 
'563 
V 
V 
V 
V 
Inverting 
'580 
V 


Addressable 
8 
25 
'259 
V 
V 
V 


8 
3S 
'845 
V 


'843 
V 
V 
+ 
9 
3S 
'29843 
V 


[). Type True Inputs 
'841 
V 
V 
V 
10 
3S 
'29841 
V 
V 


18 
3S 
'16843 
+ 
V 


20 
3S 
'16841 
V 
V 
V 


[)'Type 
10 
3S 
'842 
V 
Inverting Inputs 


NO. OF 
TECHNOLOGY 
DESCRIPTION 
BITS 
OUTPUT 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AHC 
AHCT 
HC 
HCT 
LV 


4 
'194 
." 
." 
." 
Parallel 
In, Parallel Out, Bidirectional 
'299 
." 
." 
." 
." 
8 
'323 
." 
." 
Parallel 
In, Parallel Out 
4 
'195 
." 
." 
Serial In, Parallel Out 
8 
'164 
." 
." 
." 
." 
'165 
." 
." 
." 
Parallel 
In, Serial Out 
8 
'166 
." 
." 
." 
'594 
." 
." 
Serial In, Parallel Out With Oulput 
Latches 
8 
3S 
'595 
." 
." 
8 
3S 
'299 
." 
." 
." 
." 
Noninverting 
9 
3S 
'29823 
." 


Dual 16 WOld x 4 Bits 


." 
Product available 
in technology 
indicated 


PARALLEL 
TECHNOLOGY 
DESCRIPTION 
LOAD 
TYPE 
AHC 
AHCT 
HC 
HCT 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
TTL 


4 Bn Decade U!YDown 
Sync 
'568 
V 


'161 
V 
V 
V 
V 
V 


4 Bn Binary 
Sync 
'163 
V 
V 
V 
V 
V 
V 


'561 
V 


'169 
V 
V 
V 
V 
V 


'569 
V 
4 Bn Binary U!YDown 
Sync 
'191 
V 
V 
V 


'193 
V 
V 
V 
V 


Sync Clear 
'869 
V 
V 
8BnUpiDown 
AsyncClear 
'867 
V 
V 
- 


PARALLEL 
TECHNOLOGY 
DESCRIPTION 
LOAD 
TYPE 
HCT 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AHC 
AHCT 
HC 


Dual 4 Bn Binary 
None 
'393 
V 
V 


12 en Binary 
Async 
'4040 
V 


'4020 
V 
14 Bn Binary 
Async 


'4060 
V 


PARALLEL 
TECHNOLOGY 
DESCRIPTION 
LOAD 
TYPE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AHC 
AHCT 
HC 
HCT 


Parallel Register Outputs 
3S 
'590 
V 
V 


Parallel Register Inputs 
3S 
'593 
V 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
LVC 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 


'157 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
+ 
+ 
tI' 
tI' 
tI' 


'158 
tI' 
tI' 
tI' 
tI' 
tI' 
+ 
+ 
tI' 


Quad2-to-l 
'298 
tI' 
tI' 


'257 
tI' 
tI' 
tI' 
tI' 
tI' 
. 
+ 
+ 
tI' 
tI' 
tI' 
3S 
'258 
tI' 
tI' 
tI' 
tI' 
+ 
+ 


Hex 2-to-l 
Universal Multiplexers 
3S 
'857 
tI' 


'153 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 


Dual4-lo-1 
'253 
tI' 
tI' 
tI' 
tI' 
tI' 
3S 
'353 
tI' 


4-to-l 
Regis1ered Transceivers 
3S 
'16460 
tI' 


Cascadable 
0ctaJs 
'148 
tI' 
tI' 
tI' 


'151 
tI' 
tI' 
tI' 
tI' 
tI' 
tI' 
8-to-l 
3S 
'251 
tI' 
tI' 
tI' 
tI' 
tI' 


16-10-1 
3S 
'250 
tI' 


12-to-24 Multiplexed 
[Hype 
Latches 
3S 
'16260 
tI' 
tI' 


'16269 
tI' 
12-\(}-24 Registered 
Bus Exchangers 
3S 
'16270 
tI' 


TECHNOLOGY 
DESCRIPTION 
OUTPUT 
TYPE 
ALS 
AS 
F 
LS 
S 
m 
AC 
ACT 
AHC 
AHCT 
ALVC 
HC 
HCT 
LV 
LVC 
OTHER 


'131 
"" 
Dual 2-t0-4 
'139 
"" 
"" 
tI' 
. . 
+ 
+ 
"" 
tI' 


DC 
'158 
"" 
tI' 
tI' 


Dual 2-t0-4 for Battery Backed-Up 
Memories 
'2414 


S-ttr8 
'138 
tI' 
"" 
"" 
tI' 
tI' 
. 
+ 
+ 
tI' 
tI' 
"" 
tI' 


S-ttr8 With Address 
Regislers 
'137 
tI' 
"" 
tI' 
+ 


4-ll>-10 BCD-ll>-Decimal 
'42 
tI' 
"" 


DESCRIPTION 
TECHNOLOGY 
P::O 
TYPE 
LS 
AC 
ACT 
HC 
HCT 
INPUT 
P::O 
P>Q 
P>O 
P<O 
OUTPUT 
ENABLE 
ALS 
AS 
F 


8BitWIIh 
No 
Yes 
No 
No 
No 
2S 
Yes 
'520 
tI' 
. 
2O-l<f.l 


Pullup 
No 
Yes 
No 
Yes 
No 
2S 
No 
'682 
tI' 
tI' 


No 
Yes 
No 
No 
No 
2S 
Yes 
'521 
tI' 
tI' 
8B~ 
No 
Yes 
No 
Yes 
No 
2S 
No 
'684 
tI' 
tI' 
Standard 
No 
Yes 
No 
No 
No 
2S 
Yes 
'688 
tI' 
tI' 
tI' 


8 B~ 
No 
No 
Yes 
No 
Yes 
2S 
Yes 
'885 
tI' 
Latched P 


NO. OF 
TECHNOLOGY 
DESCRIPTION 
BITS 
TYPE 
ALS 
AS 
F 
LS 
S 
TTL 
AC 
ACT 
HC 
HCT 


'280 
tI' 
tI' 
tI' 
tI' 
tI' 
OddIEven 
9 
'286 
tI' 
. 


TECHNOLOGY 
DESCRIPTION 
TYPE 
OTHER 
CBT 
CBTS 
CBTD 


Quad Bus Switches 
'3125 
t/ 


Dual 4-B~ Bus Sw~ches With '244 Pinout 
'3244 
t/ 


6-B~ Bus Switches W~ '245 Pinout 
'3245 
t/ 


Quad 2-to-l-00 
FET MU~iplexerslDemultiplexers 
'3257 
t/ 


Dual Bus Switches 
'3306 
t/ 
t/ 
t/ 


ll-B~ Bus Switches 
'3345 
t/ 


1~B~ Bus-Exchange 
Sw~hes 
'3383 
t/ 


Dual 5-B~ Bus Switches 
'3384 
t/ 
t/ 
t/ 


10 B~ W~ Precharged Outputs for Uve Insertion 
'6800 
t/ 


16-00 Bus-Exchange 
Sw~ches 
'16209 
t/ 


'16211 
t/ 


24-B~ Bus-Exchange 
Sw~ches 
'16212 
t/ 


'16213 
t/ 


12-B~ 3-!o-l 
Bus Select 
'16214 
t/ 


Synchronous 
16-8~-l0-32-B~ 
FET Mu~iplexers 
'16232 
t/ 


16-B~-l0-32~ 
FET Mu~iplexerslDemultiplexers 
'16233 
t/ 


~ 
~~4r 
i~~ 
~m~ 


~~ 
(j) 


m 
Parallel Binary Adders 


DESCRIPTION 


DESCRIPTION 
TECHNOLOGY 


TYPEt 
OUTPUT 
TYPE 
AC 
ACT 
ALVC 
SIZE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 
TTL 


16 Words x 4 Bits 
U 
3S 
'232 
V' 


'225 
V' 
16 Words x 5 Bits 
U 
3S 
'233 
V' 


32 Words x 9 Bits 
B 
3S 
'2238 
V' 


3S 
'234 
V' 
64 Words x 4 Bits 
U 
'238 
V' 


64 Words x 5 Bits 
U 
3S 
'235 
V' 


64 Words x 8 Bits 
U 
3S 
'2232 
V' 


64 Words x 9 Bits 
U 
3S 
'2233 
V' 


U,C 
3S 
7813 
V' 
V' 
64 Words x 18 Bits 
U 
3S 
7814 
V' 
V' 


'3612 
V' 
B,C 
3S 
'3614 
V' 
64 Words x 36 Bits 
'3611 
V' 
U,C 
3S 
'3613 
V' 


'2226 
V' 
DuaJ64x1 
C 
3S 
'2227 
V' 


'2228 
V' 
Dual 256 x 1 
C 
3S 
'2229 
V' 


256 Words x 9 Bits 
U 
3S 
7200L 
V' 


U,C 
3S 
'1805 
V' 
256 Words x 18 Bits 
U 
3S 
'1806 
V' 
V' 


256x36x2 
Bits 
B,C 
3S 
'3622 
V' 


512 Words x 9 Bits 
U 
3S 
'1201 LA 
V' 


~ Product available 
in technology 
indicated 
• Product available 
in reduced-ooise 
advanced CMOS (11000 series) 
+ New product planned in technology 
incflCated 
t U = Unidirectional 


B = Bidirectional 


C = Clocked 


S = Synchronized 


DESCRIPTION 
TECHNOLOGY 


TYPEt 
OUTPUT 
TYPE 
m 
AC 
ACT 
ALVC. 
SIZE 
ABT 
BCT 
LVT 
ALS 
AS 
F 
LS 
S 


U,C 
3S 
7803 
tfI' 
tfI' 


U 
3S 
7804 
tfI' 
tfI' 
512 Words x 18 Bits 
B,C 
3S 
7819 
tfI' 


B 
3S 
7820 
tfI' 


512 Words x 32 Bits 
B,C 
3S 
'3638 
tfI' 


U,C 
3S 
'3631 
tfI' 
512 Words x 36 Bits 
B,C 
3S 
'3632 
tfI' 


'2235 
tfI' 
B 
3S 
1K Words x 9 Bits 
'2236 
tfI' 


U 
3S 
7202LA 
tfI' 


7811 
tfI' 
U,C 
3S 
lK Words x 18 Bits 
7881 
tfI' 


U 
3S 
7802 
tfI' 


1K Words x 36 Bits 
U,C 
3S 
'3641 
tfI' 


lKx36x2Bits 
B,C 
3S 
'3642 
+ 


U,C 
3S 
7807 
tfI' 


2K Words x 9 Bits 
7203L 
tfI' 
U 
3S 
7808 
tfI' 


2K Words x 18 Bits 
U,C 
3S 
7882 
tfI' 


2K Words x 36 Bits 
U,C 
3S 
'3651 
+ 


4K Words x 9 Bits 
U 
3S 
7204L 
tfI' 


4K Words x 18 Bits 
U,C 
3S 
7884 
tfI' 


tfI' Product available 
in technology 
indicated 
• Product available 
in reduced-noise 
advanced 
CMOS (11000 series) 
+ New product planned in technology 
indcated 
t U = Unidirectional 


B = Bidirectional 


C = Clocked 


S = Synchronized 


TECHNOLOGY 
DESCRIPTlON 
L'OLEVELS 
TYPE 
ACT 
AST 
AS 
AC 


3.3-V Hex Inverting Clock Driv8fSlButlers 
CMOS/CMOS 
'203 
." 
1-10-9 Differenlial 
LVPECL Buffers 
LVPEClJlVPECL 
'111 
+ 


1-10-9 Differential 
LVPECL Buffers WI1h Output Enable 
LVPEClJlVPECL 
'112 
+ 


'351 
." 
1-ll>-10 Buffers WI1h Output Enable 
nvm 
." 
'2351 


'536 
+ 
1-10-6 PlL 
Clock Drivers 
nvm 


'2536 
+ 


'586 
." 
TTlfTTL 


'2586 
." 
1-10-12 PLL Clock Drivers 


'582 
+ 
LVPEClfTTl 
'2582 
+ 


'587 
+ 
f'has&.lockfld.Loop 
1-to-16 Clock Drivers 
SSTlfTTl 
'2587 
+ 


'9841 
." 
P5 Mothefboard 
Clock SynthesizerslDriv 
TTlfTTl 
'9842 
." 
'9843 
." 
P6 Motherboard 
Clock SynlhesizerslDrivers 
TTlfTTl 
'916 
+ 


PC MolI1eIboartl 
Clock Generators 
WI1h Dual 1-10-4 Buffers 
nvm 
'913 
+ 


~ 
~Z4r 
ilr 


~~ 


~ 
." ProciJct available 
in technology 
indicated 
• Product available 
in reduced-noise 
advanced 
CMOS 
(11000 series) 
+ New product planned in technology 
indicated 


TECHNOLOGY 
DESCRIPTION 
UOLEVELS 
TYPE 
ABT 
AS 
AC 
ACT 


'204 
tI 
Hex Inverters 
CMOS/CMOS 
'204-7 
tI 


TTUITL 
'328 
tI 
1-10-6 Exclusive 
ORs 
TTUCMOS 
'329 
tI 


TTUITL 
'391 
tI 
1-10-6 Exclusive 
ORs With Output Enable 
TTUCMOS 
'392 
tI 


'208 
tI 
TTUCMOS 
'201H 
tI 
Duall-t0-4 
Buffers (2 inputs, 8 outputs) 


'209 
tI 
CMOS/CMOS 
'209-7 
tI 


1-10-8 Divide-by-2 
Flip-Flops 
(6 inverting, 2 noninverting) 
TTUITL 
'303 
tI 


1-10-8 Divide-by-2 
Flip-Flops 
(8 noninverting) 
TTUITL 
'304 
tI 


1-10-8 Divide-by-2 
Rip-Fiops 
(4 inverting, 4 noninverting) 
TTUITL 
'305 
tI 


TTUCMOS 
'337 
tI 
1-10-8 Fanouts (4 noninverting 
buffers, 4 ~y-2 
flip-flops) 
TTUITL 
'339 
tI 


1-10-8 NANDs 
TTUITL 
'340 
tI 


1-I0-8ANDs 
TTUITL 
'341 
tI 


3-Way Fanout Buffers (dual 1-10-3 noninverting 
buffers, 1-10-4 divide-by-2 
flip-flops) 
TTUITL 
'330 
tI 
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• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation 


• 
Members of the Texas Instruments 
WJdebusT~ Family 


• 
Fastest Buffer/Driver: 
2 ns Maximum Input 
to Output Time Delay 


• 
Schottky 
Diodes on All Inputs to Eliminate 
Overshoot 
and Undershoot 


• 
Industry Standard '16244 Pinout 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes 
High-Speed SWitching Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mil 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


SN74ALB16244 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCBS647 
- AUGUST 
1995 


DGG OR DL PACKAGE 
(l"OPVIEW) 


WE 
1Y1 
lY2 
GND 
lY3 
1Y4 
Vcc 
2Yl 
2Y2 
GND 
2Y3 
2Y4 
3Yl 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Yl 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
lAl 
lA2 
GND 
lA3 
1A4 
Vcc 
2Al 
2A2 
GND 
2A3 
2A4 
3Al 
3A2 
GND 
3A3 
3A4 
Vcc 
4Al 
4A2 
GND 
4A3 
4A4 
30E 


description 


The SN74ALB16244 
16-bit buffer 
and line driver 


is designed 
for high-speed, 
low-voltage 
(3.3-V) 
Vcc 
operation. 
This device 
is intended 
to replace 
the conventional 
driver in any speed-critical 
path. 


The propagation 
delay from input to output is 2 ns 
maximum. 
The 
small 
propagation 
delay 
is 
achieved 
using a unity gain amplifier 
on the input 
and 
feedback 
resistors 
from 
input 
to 
output, 
which allows the output to track the input with a small offset voltage 
(Volt). The device 
can be used as four 4-bit 
buffers, 
two 8-bit buffers, 
or one 16-bit buffer. This device 
provides 
true outputs 
and symmetrical 
active-low 
output-enable 
(OE) inputs. 
. 


The SN7 4ALB 16244 is characterized 
for operation 
from -40°C 
to 85°C. 


applications 


The SN74ALB16244 
is particularly 
suitable 
for driving 
the system 
bus, which 
requires 
external 
drivers 
due to 
high capacitive 
loading caused 
by address 
multiplexing. 
The 
25-mA drive capability 
and 2-ns delay is ideal for 
this application. 


The SN74ALB16244 
is ideal in cache 
memory 
(SRAM) 
or main memory 
(DRAM 
and EDO DRAM) 
interlace; 
it can also be used in high-speed 
graphics 
and multimedia 
applications. 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


PRODUCTPREVIEWInformlllonconcemo procI_ 
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dill 
and 
othll' 
sptel_ 
••.• dttIgn gotlt. T_lnatrumtnlt...,.. 
the rightto 
CMngI or discontinue 
th•• 
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w1tttout notJct. 
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1 
r-.. EN1 
48 
r-.. EN2 
25 
r-.. EN3 
24 
r-.. EN4, 
r- 
2 
47 
1 
1'7 
46 
3 


44 
5 


43 
6 


41 
1 
2'7 
8 


40 
9 


38 
11 


37 
12 


36 
1 
3'7 
13 


35 
14 


33 
18 


32 
17 


30 
1 
4'7 
19 


29 
20 


27 
22 


26 
23 


tThis symbol isinaccordance withANSI/IEEE Std 91-1984 
and lEe Publication617-12. 


logic diagram (positive logic) 


10E 


47 
2 
1Y1 
1A1 


46 
3 
1Y2 
1A2 


1Y1 
44 
5 
1Y2 
1A3 
1Y3 


1Y3 
43 
6 
1Y4 
1Y4 
1A4 


2Y1 


2Y2 
20E 
48 


2Y3 


2Y4 
2A1 
41 
8 
2Y1 


3Y1 


3Y2 
40 
9 
2Y2 
2A2 


3Y3 


3Y4 
38 
11 
2Y3 
2A3 
4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


3A1 
36 
13 
3Y1 


3A2 
35 
14 
3Y2 


33 
16 
3Y3 
3A3 


32 
17 
3A4 
3Y4 


40E 
24 


30 
19 
4A1 
4Y1 


29 
20 
4A2 
4Y2 


27 
22 
4A3 
4Y3 


26 
23 
4A4 
4Y4 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 V to 4.6 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vec + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(V0 < 0 or Vo > Veel 
± 50 mA 
Continuous output current, 10(Vo = 0 to Veel 
± 50 mA 
Continuous current through each Vee or GND 
± 100 mA 
Maximum power dissipation at TA = 55·C (in still air) (see Note 3): DGG package. 
. . . . . . . . . . . . . . . . .. 
1 W 
DL package .. .. . . .. . .. . . .. .. ... 
1.4 W 
Storage temperature range, Tstg 
-65·C to 150·C 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 


2. 
The input and output positive-voilage 
ratings may be exceeded 
up to 4.6 V ilthe input and output clamp-current 
ratings are observed. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refertothe 
Package !herma/Considerations application 
note in the 1994 ABT Advanced BiCMOS Techn%gy 
Data Book, literature 
number 
SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply 
voilage 
3 
3.6 
V 


VIH* 
High-level 
input voilage 
2.2 
V 


VIL* 
Low-level 
input voltage 
0.6 
V 


IOH 
High-level 
output current 
-25 
mA 


IOL 
Low-level 
output 
current 
25 
mA 


lJ.t/lJ.v 
Input transition 
rise or fall rate 
IOutputs 
enabled 
5 
nslV 


TA 
Operating 
free-air 
temperature 
-40 
85 
·C 


~TEXAS 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYPt 
MAX 
UNIT 


VIK 
VCC-3V, 
11--18mA 
-1.2 
V 


VOH:!: 
VCC-3 
v 
'OH-O 
VI-Q·2 
V 
10H --25mA 
2 


VOL:!: 
VCC-3V 
10L - 0 mA 
VI +0.2 
V 
IOL-25 
mA 
VI +0.2 


VI - VCC or GND 
Control inputs 
±10 
IIA 


II 
VCC -3.6V 
VI-VCC 
1 
Data pins 
mA 
VI-O 
-1.5 


'OZH 
VCC-3.6V• 
VO-3V 
20 
IIA 


10ZL 
VCC-3.6V. 
VO-0.5V 
-20 
IIA 


ICC 
VCC-3.6V. 
10-0, 
IOutputs high 
5 
9 
mA 
(per buffer) 
VI - VCC or GND 
IOutputs low 
5 
9 


ICC 
Entire device in the high-impedance 
state 
0.8 
mA 


4ICC§ 
VCC -3 
Vto3.6 
V, 
One input at VCC -0.6 
V, 
750 
IIA 
Other inputs at VCC or GND 


Ci 
V,-3VorO 
4 
pF 


Co 
Vo-3VorO 
10 
pF 
t All typical values are at VCC _ 3.3 V. TA - 25°C. 
:!:Limits are valid only if the buffer is in the linear region. In the nonlinear region, the output transistors are clamped at the output voltage margins. 
§ This is the increase In supply current for each input that is at the specified TIL 
voltage level rather than VCC or GND. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) 


FROM 
TO 
VCC=2.7V 
VCC = 3.3 V 


PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
TYPt 
MAX 


lpd 
A 
Y 
2 
ns 


!en 
DE 
y 
6 
DE 
ns 


!dis 
y 
6 
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From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr' 
-=- 


TI;;:~:~ 
):(1.5 V 


~ 


___ 
*1.5 V € :: 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;'5-;--- 
3V 


I .••• 
·----OV 
I 
I 
,... 
., 
tpHL 
I 


~ 


--VOH 
1.5V 


VOL 


Input 
-i1.5V 


tpLH 
:... 
~ 


I 


Output 
11.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


~ 
tw ------.I 
I 
I 


Input 
3~~~~~~~~~~~~y<~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1at6V 
(see Note B) 


Output 
Waveform 
2 
S1atGND 
(see Note B) 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


tPZL --.t 
I 
I 


I 
I, 


tPZH -+t 


r-tPLZ-+j 
l+- 


I----.J-l- 
3V 
I 
1.5V 
I 
VOL+0.3V 
---- 
VOL 


~PHZ~ 
~ 


I 
tv;--- 
VOH 
___ 
....Ll__1.~V 
~H 
- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and Jig capac~ance. 


B. 
Waveform 
1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo - 50 Q, tr :S 2.5 ns, tf :S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tPZH are the same as len. 
G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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16-Bit Bus Transceiver With 3-State Outputs 
3-15 
SN74ALVC164245 
16-Bit 3.3-V to 5-V Level Shifting Transceiver With 3-State Outputs 
3-21 
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3-29 
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3-37 
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3-45 
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3-53 
SN74ALVCH16270 
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3-61 
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3-69 
SN74ALVCH16272 
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3-73 
SN74ALVCH16344 
1-t0-4 Address Driver With 3-State Outputs 
-3-79 
SN74ALVCH16373 
16-Bit Transparent D-Type Latch With 3-State Outputs 
3-85 
SN74ALVCH16374 
16-Bit Edge-Triggered D-Type Flip-Flop With 3-State Outputs 
3-93 
SN74ALVCH16409 
9-Bit, 4-Port Universal Bus Exchanger With 3-State Outputs. . . . . . . . . . .. 
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SN74ALVCHR162409 9-Bit, 4-Port Universal Bus Exchanger With 3-State Outputs 
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3-117 
SN74ALVCH16501 
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3-123 
SN74ALVCH16525 
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SN74ALVCH162525 
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3-139 
SN74ALVCH16543 
18-Bit Registered Bus Transceiver With 3-State Outputs 
3-147 
SN74ALVCH16600 
18-Bit Universal Bus Transceiver With 3-State Outputs 
3-153 
SN74ALVCH16601 
18-Bit Universal Bus Transceiver With 3-State Outputs 
3-161 
SN74ALVCH162601 
18-Bit Universal Bus Transceiver With 3-State Outputs 
3-169 
SN74ALVCH16646 
16-Bit Bus Transceiver and Register With 3-State Outputs 
3-177 
SN74ALVCH16652 
16-Bit Bus Transceiver and Register With 3-State Outputs 
3-185 
SN74ALVCH16721 
3.3-V 20-Bit Flip-Flop With 3-State Outputs 
3-193 
SN74ALVCH16820 
3.3-V 10-Bit Flip-Flop With Dual Outputs 
3-199 
SN74ALVCH162820 
3.3-V 10-Bit Flip-Flop With Dual Outputs and 3-State Outputs 
3-205 
SN74ALVCH16821 
3.3-V 2D-Bit Bus-Interface Flip-Flop With 3-State Outputs 
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16-Bit Registered Transceiver With 3-State Outputs 
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• 
Member of the Texas Instruments 
Wldebus'" 
Family 
• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Small-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 
16-bit 
buffer/driver 
is designed 
for 2.3-V 
to 
3.6-V Vcc 
operation. 


The 
SN74ALVCH16240 
is designed 
specifically 
to improve 
both the performance 
and density 
of 
3-state 
memory 
address 
drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and transmitters. 
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DGG OR DL PACKAGE 
(TOP VIEW) 


WE 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 V 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 


12 
37 


13 
36 
14 
35 
15 
34 


16 
33 
17 
32 


18 
31 


19 
30 
20 
29 


21 
28 


22 
27 


23 
26 
24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
The device 
can be used as four 4-bit buffers, 
two 
8-bit 
buffers, 
or 
one 
16-bit 
buffer. 
It provides 
inverting 
outputs 
and 
symmetrical 
active-low 
output-enable 
(OE) inputs. 


The 
SN74ALVCH16240 
is available 
in Tl's 
shrink 
small-outline 
(OL) and 
thin 
shrink 
small-outline 
(OGG) 
packages, 
which 
provide 
twice 
the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same printed-eircuit-board 
area. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The SN74ALVCH16240 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION 
TABLE 
(each 4-bll buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
L 


L 
L 
H 


H 
X 
Z 


~TEXAS 
INSTRUMENTS 


SN74ALVCH16240 
16·BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCES045 - JULY 1995 
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1 


"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
"- 
EN4 


47 
, 
r 
2 
1 
1V 
46 
3 


44 
5 


43 
6 


41 
8 
1 
2V 
40 
9 


38 
11 


37 
12 


36 
1 
3V 
13 


35 
14 


33 
16 


32 
17 


30 
1 
4V 
19 


29 
20 


27 
22 


26 
23 


tThis 
symbol is in accordancewilh 
ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 


logic diagram (positive logic) 


10E 


1A1 
47 
2 
1Y1 


1A2 
46 
3 
1Y2 


1Y1 
44 
5 
1Y2 
1A3 
1Y3 


1Y3 
43 
6 
1Y4 
1A4 
1Y4 


2Y1 


20E 
48 
2Y2 


2Y3 


2Y4 
2A1 
41 
8 
2Y1 


3Y1 


3Y2 
2A2 
40 
9 
2Y2 


3Y3 


3Y4 
38 
11 
2A3 
2Y3 
4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


3A1 
36 
13 
3Y1 


3A2 
35 
14 
3Y2 


33 
16 
3Y3 
3A3 


32 
17 
3Y4 
3A4 


40E 
24 


4A1 
30 
19 
4Y1 


4A2 
29 
20 
4Y2 


27 
22 
4Y3 
4A3 


26 
23 
4A4 
4Y4 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 


_Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-<:urrent ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
a 
Vcc 
V 


Vo 
Output voltage 
a 
Vcc 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC=2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC =2.3 V 
12 


IOL 
Low-level output current 
VCC=2.7V 
12 
mA 


VCC-3V 
24 


I>t I I>v 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYPt 
MAX 
UNIT 


10H z -100 
IlA 
MIN to MAX 
VCC-0.2 


10H _-6 
mA, 
VIH -1.7V 
2.3V 
2 


VIH-l.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH _2V 
2.7 V 
2.2 


VIH-2 
V 
3V 
2.4 


IOH--24mA. 
VIH -2 
V 
3V 
2 


10L - 100 IlA 
MINto 
MAX 
0.2 


IOL-6mA. 
VIL-O.7V 
2.3V 
0.4 


VOL 
IVIL-0.7V 
2.3V 
0.7 
V 
IOL=12mA 
IVIL - 0.8 V 
2.7V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IlA 


VI_0.7V 
45 
2.3 V 
VI_l.7V 
-45 


II(hold) 
VI zO.8V 
75 
IlA 
3V 
VI_2V 
-75 


VI- 
Oto 3.6 V 
3.6V 
±SOO 


10l 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND. 
10-0 
3.6V 
40 
IlA 


AICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IlA 


Control inputs 
3 
Ci 
VI- 
VCC or GND 
3.3V 
pF 
Data inputs 
6 


Co 
Outputs 
Vo - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: Typical values are measured at VCC - 3.3 V, TA = 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VcC=2.7V 
Vcc= 
3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


lad 
A 
Y 
1 
5.9 
5.3 
1 
4.2 
ns 


len 
OE 
y 
1 
6.9 
6.1 
1 
5 
ns 


!dis 
OE 
y 
1.5 
5.6 
4.8 
1 
4.4 
ns 


Vcc 
= 2.5 V 
VCC=3.3V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 
TYP 
TYP 


Cpd 
Power dissipation capacitance 
I Outputs enabled 
CL-50 
pF, 
16 
19 
IOutputs disabled 
l-l0MHz 
pF 
4 
5 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A)I 


o 
4.6V 


S1 
o 
Openr' 


-=- 


TI~~:~ 
):<1.2 V 


~ 
I 
~2.3V 


___ 
)(1.2 
V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
--!1.2V 


tpLH 
~ 
~ 


I 


Output 
/1.2 V 


\~2-;--- 
2.3V 
I-·----OV 
I 
I 


IlII 
~ 
tpHL 
I 


~ 


--VOH 


1.2V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
4.6V 


tPHZItPZH 
GND 


14-- tw ----.l 
I 
I 


Input 
3~~~~~~~~~~~~X~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 
l'1.2V 
4_ 
1 


.: 
ov 


tpZL ---.t 
14-t 
-.! 
l..0oi...- 
I I 
PLZ'I,....- 
I I---..J-l- 
2.3 V 
I 
I 
1.2V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tPHZ -+t 
!4- 


tpZH ~ 
14- 
I 


I 
tv':--- 
VOH 


_____ 
' __ 1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at4.6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an Ou1putwith internal conditions such that the output is high except when disabled by the outpu1 control. 
C. 
All inpu1pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The Ou1pu1Sare measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tPZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


-!!11ExAs 
INSTRUMENTS 


SN74ALVCH16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES045-JULY 
1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL= 
50pF 


(see Note A) T 


o 6V 


S1 
o Openl~ 


-=- 


TI~~nu~ 
):(1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5~--- 
2.7V 
I-,----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


--VOH 


1.5 V 


VOL 


Input .--i 1.5 V 


tPLH 
~ 
~ 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


I+-- tw ---.l 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


~,.v i'v 


tPZL --.l 
14-t 
-.! "'"- 
I 
I 
PLZ 
'I 
roo- 
I 1-----3-1- 
I 
I 
1.5V 
I 
VOL + 0.3 V 
I 
---- 
VOL 


I 
tPHZ~ 
i+ 
tpZH ~ 
I+- 
I 


I 
tv;--- 
VOH 


___ 
...1-1__ 
1.~V 
~H 
-0.3 V 0 V 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internill conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the 'same as tdis, 


F. 
tpZL and tpZH are the same as ten. 


G. 
tPLH and tPHL are the same as tpd: 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C. Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 


R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Bus Hold on Data Inputs Eliminates 
the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 
16-bit 
buffer/driver 
is designed 
for 2.3-V 
to 
3.6-V Vcc 
operation. 


The 
SN74ALVCH16244 
is designed 
specifically 
to improve 
both the performance 
and density 
of 
3-state 
memory 
address 
drivers, 
clock 
drivers, 
and bus-oriented 
receivers 
and transmitters. 


SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCES014- 
JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


WE 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 
13 
36 
14 
35 
15 
34 
16 
33 


17 
32 
18 
31 


19 
30 
20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
The device 
can be used as four 4-bit buffers, 
two 
a-bit buffers, 
or one 16-bit buffer. It provides 
true 
outputs 
and 
symmetrical 
active-low 
output- 
enable 
(OE) inputs. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The 
SN74ALVCH16244 
is available 
in Tl's 
shrink 
small-outline 
(DL) 
and 
thin 
shrink 
small-outline 
(DGG) 
packages, 
which 
provide 
twice 
the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same 
printed-eircuit-board 
area. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 
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1 
•.... 


EN1 
48 
•.... 


EN2 
25 
•.... 


EN3 
24 
I'.. EN4 


47 
, 
r 
2 
1 
1"1 
46 
3 


44 
5 


43 
8 


41 
8 
1 
2"1 
40 
9 


38 
11 


37 
12 


36 
1 
3"1 
13 


35 
14 


33 
16 


32 
17 


30 
1 
4"1 
19 


29 
20 


27 
22 


26 
23 


logic diagram (positive logic) 


10E 


1A1 
47 


46 
1A2 


44 
1A3 


43 
1A4 


20E 
48 


41 
2A1 


2A2 
40 


2A3 
38 


37 
2A4 


30E 
25 


3A1 
36 


35 
3A2 


3A3 
33 


3A4 
32 


40E 
24 


4A1 
30 


4A2 
29 


4A3 
27 


4A4 
26 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K(Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
'0 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each VCC or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): 
DGG package 
0.85 W 
DL package 
1.2 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package 
ThermalConsiderationsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


High-level input voltage 
VCCz2.3Vto2.7V 
1.7 
VIH 
VCC = 2.7 V to 3.6 V 
V 
2 


Vll 
low-level 
input voltage 
VCC=2.3Vt02.7V 
0.7 


VCC - 2.7 V to 3.6 V 
V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC ~2.3 V 
-12 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 


VCC = 3 V 
-24 


VCC-2.3 
V 
12 


IOL 
low-level 
output current 
VCC - 2.7 V 
12 
mA 


VCC-3 
V 
24 
t.t1t.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 


otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


10H --6 
mA. 
VIH - 1.7 V 
2.3 V 
2 


VIH - 1.7 V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2 
V 
2.7 V 
2.2 


VIH.2 
V 
3V 
2.4 


10H --24mA. 
VIH.2 
V 
3V 
2 


10l· 
100 IJA 
MIN to MAX 
0.2 


IOl-6 
mA, 
Vll·0.7V 
2.3V 
0.4 


VOL 
IVll-0.7V 
2.3V 
0.7 
V 
10l= 
12mA 
IVll· 
0.8 V 
2.7V 
0.4 


IOl-24 
mA. 
Vil 
- 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IIA 


VI- 
0.7 V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI-0.8V 
75 
IIA 
3V 
VI-2V 
-75 


VI_ 0 to 3.6 V 
3.6V 
±SOO 


10Z 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IIA 


A1CC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IJA 


Control inputs 
3 
Ci 
VI - VCC or GND 
3.3V 
pF 
Data inputs 
6 


Co 
Outputs 
Vo - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: Typical values are measured at VCC = 3.3 V, TA _ 25°C. 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see 
Figures 
1 and 
2) 


FROM 
TO 
Vcc 
= 2.5 V 
Vcc 
= 2.7 V 
Vcc= 
3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


led 
A 
Y 
1 
5 
4 
1 
3.6 
ns 


ten 
OE 
Y 
1 
6.8 
6 
1 
5 
ns 


telis 
OE 
Y 
1 
6 
5.2 
1 
5 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
Cl. 
50 pF, 
f-l0MHz 
16 
19 
IOutputs disabled 
4 
5 
pF 


-!11 TEXAS 
INSTRUMENTS 


SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES014-JULY 1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 
4.6V 


S1 
o 
Openr' 
-=- 


TI~~nu~ 
):(1.2 
V 


~ 
___xuV 
€ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2-;--- 
2.3V 
I-·----OV 
I 
I 


1111 
~ 
tPHL 
I 


~ 


-VOH 
1.2V 


VOL 


Input -.i 1.2V 


tpLH 
1111 
~ 


1 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
4.6V 


tPHZ'tpZH 
GND 


14---- tw ---.l 


1 
I 


Input 3~~~~~~~~~~~~y<~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 


~ 
UV 
4_1.~V 
OV 


tPZL -+I I+-t 
....! ""'- 
I 
1 
PLZ 
- I 
,...- 


I 
1---1-1- 
2.3 V 
I 
1.2V 
I 
VOL + 0.3 V 
I 
---- 
VOL 


tPZH -.l 
~PHZ 
-+I r- 


I 
tv':--- 
VOH 


____ 
' __ 1.~V 
~H-0.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as 'dls. 


F. 
tPZL and tPZH are the same as len' 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16244 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCES014 
- JULY 1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 


Under Test 


CL = 50 pF 
(He Note A)I 


o 
6V 


S1 
o 
Openr 


D 


-=- 


TI~~nu~ 
._):<1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input-i 1.5 V 


tPLH 
~ 
~ 
I 


Output 
/1.5 V 


\~5-;--- 
2.7V 


I "',----OV 
I 
I 


IllII 
~ 
tpHL 


I 


~ 


--VOH 


1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZItPZL 
6V 


tPHz/tpZH 
GND 


I4----tw~ 
I 
I 


Input 
3~~~~~~~~~~~~)(~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 
l'1.5V 
4_ 
1 
.: 
ov 


tpZL ~ 
14-t 
-J ""-- 
I I 
PLZ 
- I 
,...- 
I I----{-l- 
3V 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 


tpZH --.l 
~PHZ 
-+I 
~ 


I 
tv':--- 
VOH 
____ 
!__ 
1._5V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 aUV 
(He Note B) 


Output 
Waveform 
2 
S1 atGND 
(He Note B) 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 0, tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
sceS015-JULY 
1995 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 
16-bit 
(dual-octal) 
noninverting 
bus 
transceiver is designed for 2.3-V to 3.6-V VCC 
operation. 


OGG OR OL PACKAGE 
(TOP VIEW) 


The 
SN74ALVCH16245 
is 
designed 
for 
asynchronous 
communication 
between 
data 
buses. 
The 
control-function 
implementation 
minimizes external timing requirements. 


This device can be used as two 8-bit transceivers 
or 
one 
16-bit 
transceiver. 
It 
allows 
data 
transmission from the A bus to the B bus or from the B bus to the A bus, depending on the logic level at the 
direction-eontrol (DIR) input. The output-enable (OE) input can be used to disable the device so that the buses 
are effectively isolated. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16245 is available in Tl's shrink small-outllne (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16245 Is characterized for operation from -40°C to 85°C. 


1DIR 
161 
162 
GND 
163 
164 
Vcc 
165 
166 
GND 
167 
1B8 
2B1 
2B2 
GND 
2B3 
284 
Vcc 
2B5 
266 
GND 
2B7 
268 
2DIR 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 
12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 
22 
27 


23 
26 


24 
25 


10E 
1A1 
1A2 
GND 
1A3 
1M 
Vcc 
1A5 
1A6 
GND 
1A7 
lA8 
2A1 
2A2 
GND 
2A3 
2A4 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
2~ 
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SN74ALVCH16245 
16·BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES015-JULY 1995 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OPERATION 
OE 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


10E 


1DIR 


48 
"- 
G3 
1 
•.... 
L 
3 EN1 [BA] 


3 EN2[AB] 
25 
•.... 


G6 
24 L 6EN4[BA] 


6 EN5 [AB] 


47 
, 
r 
2 
L 


V1 
<l 
--.J 
t> 
2V 
46 
~ 
3 


44 
5 


43 
6 


41 
I 
8 


40 
9 


38 
~ 
,~ 
11 


37 
12 


36 
~ 
13 
L 


V4 
<l 
--.J 
t> 
5V 
35 
- 
14 


33 
18 


32 
17 


30 
~ 
19 


29 
20 


27 
22 


26 
23 


20E 


2DIR 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
lEe Publication 617-12. 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCES015-JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < a or Vo > Vcc) 
±50 mA 
Continuous output current, 10 (Vo = a to VCc> 
±50 mA 
Continuous current through each VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55cC (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65cC to 150cC 


t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC-2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC = 2.7 V 
-12 
mA 


VCC-3V 
-24 


VCC -2.3 
V 
12 


IOL 
Low-level output current 
VCC - 2.7 V 
12 
mA 


VCC-3V 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nsiV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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16-BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES015 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
j1A 
MIN to MAX 
VCC-0.2 


IOH--6mA, 
VIH -1.7 
V 
2.3V 
2 


VIH-1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH-2 
V 
2.7 V 
2.2 


VIH =2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10l - 100 j1A 
MINto 
MAX 
0.2 


'Ol-6 
mA, 
Vll-0.7V 
2.3V 
0.4 


VOL 
IVil 
- 0.7 V 
2.3V 
0.7 
V 
10l= 
12mA 
IVil 
- 0.8 V 
2.7V 
0.4 


IOl=24 
mA, 
Vil 
= 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
j1A 


VI-0.7V 
45 
2.3V 
VI-1.7V 
-45 


I(hold) 
VI -0.8V 
75 
j1A 
3V 
VI_2V 
-75 


VI- 
Oto 3.6 V 
3.6V 
±SOO 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
J1A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
j1A 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
j1A 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3V 
8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:Typical values are measured at VCC - 3.3 V, TA - 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC = 2.7 V 
VCC=3.3V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


lpd 
AorB 
BorA 
1 
5 
4 
1 
3.6 
ns 


ten 
DE 
BorA 
1 
6.8 
6 
1 
5 
ns 


'dis 
OE 
BorA 
1 
6 
5.2 
1 
5 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
22 
29 
IOutputs disabled 
Cl 
• 50 pF, 
f - 10 MHz 
4 
5 
pF 
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SN74ALVCH16245 
16-BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES015-JULY 1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 
4.6V 
o 
Openr' 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input '-If 
1.2V 


tPLH 
~ 
~, 


Output 
/1.2 V 


\~2~--- 
2.3V 
I~'----OV 
I 
, 


'4 
~ 
tpHL 
I 


~ 


-VOH 


1.2V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6 V 


tpHZ/tpZH 
GND 


i4-- 
tw ---+I 
, 
, 


Input 
3~~~~~~~~~~~~:K~~.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Outpu1 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at4.6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOL+O.3 
V 
---- 
VOL 


~PHZ-+i 
~ 


____ 
1_'._1._2V 
~H 
-=-0:3 V ::H 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and Jig capacnance. 


B. 
Waveform 
1 is for an output with internal condnions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal condnions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the SBme as len. 
G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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16-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCES015-JULY 
1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Open 


TI~~nu~ 
):(1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input ---i 1.5 V 


tpLH 
~ 
~ 


I 


Output 
/1.5 V 


\~5-;--- 
2.7V 
I-·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


--VOH 


1.5V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHz/tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~ 
1.5V 
4_ 
1 
.: 
ov 


tpZL --+l 
14-t 
-..! "'"- 
I 
I 
PLZ 
'I 
,....- 


I 
I----i-I- 
3V 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tpHZ-+! 
*- 


tpZH -+t 
14- 
I 


I 
~---- 
VOH 
!1.5V 
VOH-O.3V 


----------- 
---~---- 
0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


S. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 


F. 
tpZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
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SCAS416A 
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1995 


• 
Member of the Texas Instruments 
Widebus™ 
Family 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Latch-Up Performance 
Exceeds 250 mA Per 
JEDEC Standard JESD-17 


• 
Package Options Include Plastic 30e-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 
16-bit 
(dual-octal) 
noninverting 
bus 


transceiver contains two separate supply rails; 
B port has VCC8,which isset at 5 V,and A port has 
VCCA,which is set to operate at 3.3 V.This allows 
for translation from a 3.3-V to a 5-V environment 
and vice-versa. 


The 
SN74ALVC164245 
is 
designed 
for 
asynchronous 
communication 
between 
data 
buses. 


The SN74ALVC164245 is available in TI's shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the I/O pin 
count and functionality of standard small-outline 
packages in the same printed-eircuit-board area. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 


The 
SN74ALVC164245 
is 
characterized 
for 
"peration from -40°C to 85°C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OPERATION 
OE 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 
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DGG OR DL PACKAGE 
(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 


12 
37 
13 
36 


14 
35 
15 
34 


16 
33 
17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 
23 
26 


24 
25 


1DIR 
181 
182 
GND 
183 
184 


(5 V) VCCB 
185 
186 
GND 
187 
188 
281 
282 
GND 
283 
284 


(5 V) VCCB 
285 
286 
GND 
287 
288 
2DIR 


10E 
1A1 
1A2 
GND 
1A3 
1A4 


VeCA 
(3.3 V) 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 


2A3 
2M 


VCCA (3.3 V) 
2A5 
2A6 
GND 
2A7 
2A8 
20E 


SN74ALVC164245 
16-BIT 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS416A 
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logic symbolt 
logic diagram (positive logic) 


48 
1 
10E 
G3 
1DIR 
1 
1DIR 
3 EN1 [8A] 


3 EN2 [A 8] 
48 
10E 
25 
20E 
G6 
24 
2DIR 
6 EN4[8A] 


6 EN5[A8] 
1A1 
47 


47 
2 
1A1 
'11 
<J 
181 
2 
t> 
2'1 
181 
46 
3 
1A2 
182 
44 
5 


1A3 
183 
43 
6 


1A4 
184 
'--v--J 
41 
8 


1A5 
185 
40 
9 
To Seven Other Channels 


1A6 
186 
38 
11 


1A7 
187 
37 
12 
24 
1A8 
188 
2DIR 
36 
13 
2A1 
'14 
<J 
281 


t> 
5'1 
25 
20E 
35 
14 
2A2 
282 
33 
16 
2A3 
283 
36 
32 
17 
2A1 
2A4 
284 
30 
19 
2A5 
285 
29 
20 
13 
2A6 
286 
27 
22 
281 
2A7 
287 
26 
23 
2A8 
288 


tThis 
symbol is in accordance 
w~h ANSI/IEEE 
Sid 91-1984 and 
'--v--J 


lEG Publication 617-12. 
To saven 
Other Channels 
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absolute maximum ratings over operating free-air temperature range for VCCB at 5 V (unless 
otherwise noted)t 


Supply 
voltage 
range, Vcca 
-0.5 
V to 6 V 


Input voltage 
range, 
VI (see Note 1) 
-0.5 
V to 6 V 
Output 
voltage 
range, Va (see Note 1) 
-0.5 
V to Vcca 
+ 0.5 V 


Input clamp 
current, 
11K(VI < 0 or VI > Vcca) 
-50 
mA 
Output 
clamp 
current, 
10K (Va < 0 or Va> 
Vcca) 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vcca) 
±50 
mA 
Continuous 
current 
through 
each Vcca 
or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 2): DGG package 
0.85 W 
DL package 
1.2 W 
Storage 
temperature 
range, TsIg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional 
operation of the device at these or any other cond~ions beyond those indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
This value is Iim~ed to 6 V maximum. 


2. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package ThermalConsideralions 
application note in the 1994 ABT Advanced BiCMOS Technology 
Dala Book, literature number SCBDOO2B. 


absolute maximum ratings over operating free-air temperature range for VCCA at 3.3 V (unless 
otherwise noted)t 


Supply 
voltage 
range, VCCA 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 
1/0 ports (see Note 3) 
-0.5 
V to 4.6 V 
1/0 ports (see Note 3) 
-0.5 
V to VCCA + 0.5 V 
Output 
voltage 
range, Va (see Note 3) 
-0.5 
V to VCCA + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Va < 0 or Va > VCCA) 
±50 
mA 
Continuous 
output 
current, 
10 (VA = 0 to VccA> 
±50 
mA 
Continuous 
current 
through 
each VCCA or GND 
±100 
mA 
Maximum 
power dissipation 
at TA = 55°C 
(in still air) (see Note 2): DGG package 
0.85 W 
DL package 
.. ;............... 
1.2 W 
Storage 
temperature 
range, TsIg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
2. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package ThermalConsideralionsapplicalion 
note in the 1994 ABT Advanced BiCMOS Technology 
Dala Book, I~erature number SCBD002B. 


3. 
This value is Iim~ed to 4.6 V maximum. 
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MIN 
MAX 
UNIT 


VCCS 
Supply voltage 
4.5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


VIA 
Input voltage 
a 
VCCS 
V 


VOS 
Output voltage 
a 
VCCS 
V 


IOH 
High-level output current 
-24 
mA 


IOL 
Low-level output current 
24 
mA 


6.tl6.v 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


MIN 
MAX 
UNIT 


VCCA 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCCA = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
, 
IVCCA -2.7 
Vto 3.6 V 
0.8 
V 


VIS 
Input voltage 
a 
VCCA 
V 


VOA 
Output voltage 
a 
VCCA 
V 


IOH 
High-level output current 
VCCA = 2.7 V 
-12 
mA 
VCCA=3V 
-24 


IOL 
Low-level output current 
VCCA=2.7 
V 
12 


VCCA=3V 
mA 
24 
6.tlM 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74ALVC164245 
16-81T 3.3-V TO 5-V LEVEL SHIFTING TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS416A 
- MARCH 
1994 - REVISED 
DECEMBER 
1995 


electrical characteristics 
over recommended operating free-air temperature range for VCCB= 5 V 
(unless otherwise noted) (see Note 5) 


PARAMETER 
TEST CONDITIONS 
VCCB 
MIN 
TYPt 
MAX 
UNIT 


4.5V 
4.3 
IOH--l00llA 
5.5 v 
5.3 
VOH (A to B) 
V 
4.5V 
3.7 
10H =-24 
mA 
5.5 V 
4.7 


4.5V 
0.2 
10L = 100 llA 
5.5 V 
0.2 
VOL (A to B) 
V 
4.5V 
0.55 
IOL=24 
mA 
5.5V 
0.55 


II 
IControl inputs 
VI = VCCB or GND 
5.5V 
±5 
llA 


10Z; 
IAorBports 
VO. 
VCCB or GND 
5.5 V 
llA 


ICC 
VI = VCCB or GND, 
10-0 
5.5V 
IIA 


t.ICC§ 
One input at 3.4 V, 
Other inputs at VCCB or GND 
4.5 V to 5.5 V 
IIA 


Cj 
I Control inputs 
VI = VCCB or GND 
5V 
6.5 
pF 


Cio 
IAorBports 
Vo = VCCB or GND 
5V 
6.5 
pF 


tTypical 
values are measured at VCC = 3.3 V, TA = 25·C. 


; For 1/0 ports, the parameter 
10Z includes the input leakage current. 


§ This is the increase in supply current for each input that is at one of the specified TIL 
voltage levels rather then at 0 V or VCCA. 
NOTE 5: 
VCCA = 2.7 V to 3.6 V 


electrical characteristics 
over recommended operating free-air temperature range for VCCA= 3.3 V 
(unless otherwise noted) (see Note 6) 


PARAMETER 
TEST CONDITIONS 
vccAIl 
MIN 
TYPt 
MAX 
UNIT 


10H = -100 
IIA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH (BtoA) 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2 


10L = 100 llA 
MINto 
MAX 
0.2 


VOL (BtoA) 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
IControl inputs 
VI • VCCA or GND 
3.6V 
±5 
llA 


10Z; 
Vo = VCCA or GND 
3.6V 
±10 
IIA 


ICC 
VI • VCCA or GND, 
10-0 
3.6V 
40 
IIA 


t.ICC§ 
One input at VCCA - 0.6 V, 
Other inputs at VCCA or GND 
3 Vt03.6 
V 
750 
IIA 


Ci 
IControl inputs 
VI = VCCA or GND 
3.3V 
6.5 
pF 


Cio 
IAorBports 
Vo = VCCA or GND 
3.3V 
8.5 
pF 


t Typical values are measured at VCC - 3.3 V, TA = 25'C. 
; For 1/0 ports, the parameter 
10Z includes the input leakage current. 


§ This is the increase in supply current for each input that is at one of the specified TIL voltage levels rather then at 0 V or VCCA- 
~ For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


NOTE 6: 
VCCB=5V 
± .05V 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


VCCB = 5 V ± 0.5 V 


PARAMETER 
FROM 
TO 
VCCA = 2.7V 
VCCA =3.3V 
UNIT 
(INPUT) 
(OUTPUT) 
±0.3V 


MIN 
MAxt 
MINt 
MAXt 


A 
B 
5.9 
1 
5.8 
ns 


tpd 
B 
A 
6.7 
1.2 
5.8 
ns 


ten 
OE 
B 
9.3 
1 
8.9 
ns 


tdis 
OE 
B 
9.2 
2.1 
9.5 
ns 


ten 
OE 
A 
10.2 
2 
9.1 
ns 


Idis 
OE 
A 
9 
2.9 
8.6 
ns 


VCCA = 3.3 V 
PARAMETER 
TEST CONDITIONS 
VCCS=5V 
UNIT 


TYP 


Cpd 
IOutputs enabled (A or B) 
56 
Power dissipation capacitance 
IOutpu1s disabled (A or B) 
CL = 50 pF, 
1-10 
MHz 
pF 
6 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCCB = 5 V ± 0.5 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
2 x VCCB 
o Open 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
2 x VCCB 


tPHZ/tpZH 
GND 


Output 
Control 
(low-level 
enabling) 


\~5~--- 
2.7V 
Output 
= VCCE 


Input -A 1.5 V 
Waveform 
1 
200f0VCCB 
I 
OV 
S1 at2 
x VCCB 
VOL 


tpLH 
~ 
~ 
I 
I 
(see Note B) 
tPHZ-+j 
l+- 


I 
14 
~ 
tPHL 
14- 
I 
I 
I 
Output 


15~O~~B 
~VCCB 


VOH 


!500f0VCCB 
~VOH 
Waveform 
2 


Output 
S1 at GND 
500f0VCCB 
(see Note B) 
VOL 
OV 


VOLTAGE WAVEFORMS 
VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characleristics: 
PRR s 10 MHz, ZO= 50n, 
tr s 2.5 nS,tf s 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCCA = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL= 
50pF 
(see Note A) T 


Input -.J 1.5V 


tPLH 
~ 
~ 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


o 8V 


o 
Open 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at 8 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
BV 


tPHZ/tpZH 
GND 
~". 
l,:---:: 


tpZL -+I I+-t 
-..! ""'- 
II 
PLZ'lro- 


I 
I----i-l- 
=3V 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tpHZ -+j 
l+- 


tPZH -+j 
14- 
I 
I 
4v;--- 
VOH 


____ 
!,_1._5V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
S. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :$ 10 MHz, Zo = 50 n, tr :$ 2.5 ns, tf:$ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tpHZ are the same as !dis. 


F. 
tPZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 


\~5~---3V 


1 "'·----OV 
I 
I 


1l1li 
~ 
tpHL 
I 


~ 


---VOH 


1.5 V 


VOL 
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DGG OR DL PACKAGE 
(TOP VIEW} 
• 
Member of the Texas Instruments 
Wldebusn, Family 


• 
EPICn, (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External PulluplPulldown 
Resistors 


• 
Package Options Include Plastic Shrink 
Small-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 12-bit to 24-bit multiplexed Ootype latch is 
designed for 2.3-V to 3.6-VCC operation. 


The SN74ALVCH16260 is used in applications 
where 
two 
separate 
datapaths 
must 
be 
multiplexed 
onto, 
or 
demultiplexed 
from, 
a 
single 
datapath. 
Typical 
applications 
include 
multiplexing and/or demultiplexing address and 
data 
information 
in 
microprocessor 
or 
bus-interface applications. This device is also 
useful in memory-interleaving applications. 


OEA 
LE18 
283 
GND 
282 
281 
Vcc 
A1 
A2 


A3 
GND 
A4 


A5 


A6 


A7 
A8 


A9 
GND 
Al0 
All 
A12 
Vcc 
181 
182 
GND 
183 
LE28 
SEL 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 
20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


OE28 
LEA28 
284 
GND 
285 
286 
Vcc 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vcc 
186 
185 
GND 
184 
LEA18 
OE18 
Three 12-bit I/O ports (A1-A 12, 1B1-1 B12, and 
2B1-2B12) are available for address and/or data 
transfer. The output-enable (OE1B, OE2B, and OEA) inputs control the bus transceiver functions. The OE1B 
and OE2B control signals also allow bank control in the A-to-B direction. 


Address and/or data information can be stored using the internal storage latches. The latch-enable (LE1B, 
LE2B, LEA1B, and LEA2B) inputs are used to control data storage. When the latch-enable input is high, the 
latch is transparent. When the latch-enable input goes low,the data present at the inputs is latched and remains 
latched until the latch-enable input is returned high. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pUliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16260 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16260 is characterized for operation from -40°C to 85°C. 
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Function Tables 


BTOA(~=H) 


INPUTS 
OUTPUT 


1B 
2B 
SEL 
LE1B 
LE2B 
OEA 
A 


H 
X 
H 
H 
X 
L 
H 


L 
X 
H 
H 
X 
L 
L 


X 
X 
H 
L 
X 
L 
Ao 
x 
H 
L 
X 
H 
L 
H 


X 
L 
L 
X 
H 
L 
L 


X 
X 
L 
X 
L 
L 
Ao 


X 
X 
X 
X 
X 
H 
Z 


INPUTS 
OUTPUTS 


A 
LEA1B 
LEA2B 
0fiB ami" 
1B 
2B 


H 
H 
H 
L 
L 
H 
H 


L 
H 
H 
L 
L 
L 
L 


H 
H 
L 
L 
L 
H 
280 


L 
H 
L 
L 
L 
L 
280 


H 
L 
H 
L 
L 
180 
H 


L 
L 
H 
L 
L 
180 
L 


X 
L 
L 
L 
L 
180 
280 
X 
X 
X 
H 
H 
Z 
Z 


X 
X 
X 
L 
H 
Active 
Z 


X 
X 
X 
H 
L 
Z 
Active 


X 
X 
X 
L 
L 
Active 
Active 
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LE1B 


LE2B 


LEA1B 


LEA2B 


27 


30 


55 


58 


28 


1 
<{>- 


28 


~ 
L, 
~ 
C1 


8 
23 
1 
10 
1"- 
-C 


C1 r---< 


8 
'- 
10 


C1 


10 


C1 


10 
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absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted}t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: Except 
I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K(Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each Vcc or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 


Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC=2.3Vt02.7V 
1.7 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC=2.3Vt02.7V 
0.7 
V 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC=2.3V 
-12 


IOH 
High-level output current 
VCC = 2.7 V 
-12 
mA 


VCC =3 V 
-24 


VCC=2.3V 
12 


IOL 
Low-level output current 
VCC -2.7V 
12 
mA 


VCC = 3 V 
24 


!J.t1l1v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


POST OFFICE eox 65S303 • DALLAS. TEXAS 75265 


SN74ALVCH16260 
12·81T TO 24·81T MULTIPLEXED D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCES046-JULY 1995 


electrical 
characteristics 
over recommended operating free·air temperature range {unless 
otherwise noted} 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
/lA 
MIN to MAX 
Vcc-0.2 


10H _-6mA, 
VIH -1.7V 
2.3V 
2 


VIH -1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH _2V 
2.7 V 
2.2 


VIH -2V 
3V 
2.4 


10H .-24 
mA, 
VIH =2 V 
3V 
2 


10L - 100 /lA 
MINto 
MAX 
0.2 


IOL-6 
mA, 
VIL - 0.7 V 
2.3V 
0.4 


VOL 
VIL - 0.7 V 
2.3V 
0.7 
V 
IOL=12mA 
VIL. 
0.8 V 
2.7 V 
0.4 


IOL-24mA, 
VIL-0.8V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
ItA 


VI-0.7V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI_ 
0.8V 
75 
/lA 
3V 
VI_2V 
-75 


VI_ 
Oto 3.6 V 
3.6V 
±500 


10l§ 
Vo - VCC or GND 
3.6V 
±10 
/lA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
/lA 


61CC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
ItA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
3.5 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3V 
9 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA _ 25'C. 
§ For 1/0ports, the parameter 10l includes the input leakage current. 


timing 
requirements over recommended ranges of supply voltage and operating free-air 
temperature {unless otherwise noted} 


Vcc= 
2.5 V 
VCC=2.7V 
VCC= 
3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE1 B, LE2B, LEA 1B, or LEA2B high 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before LE1 B, LE2B, LEA 1B, or LEA2B 
1.4 
1.1 
1.1 
ns 


th 
Hold time, data after LE1 B, LE2B, LEA 1B, or LEA2B 
1.6 
1.9 
1.5 
ns 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC=2.5V 
Vcc 
= 2.7 V 
Vcc 
= 3.3 V 


PARAMETER 
±0.2V 
±0.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


AorB 
BorA 
1.2 
6 
5.1 
1.2 
4.3 


tpd 
LE 
AorB 
1 
6.2 
5.2 
1 
4.4 
ns 


SEL 
A 
1.2 
7.5 
6.6 
1.1 
5.6 


ten 
OE 
AorB 
1 
7.2 
6.4 
1 
5.4 
ns 


ldis 
OE 
AorB 
1.7 
5.9 
5 
1.3 
4.6 
ns 


VCC= 
2.5V 
VCC =3.3V 
PARAMETER 
TEST CONDITIONS 
±0.2V 
±0.3V 
UNIT 


TYP 
TYP 
IOutputs enabled 
87 
120 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
CL .50 
pF, 
1.10 
MHz 
pF 
80.5 
118 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC=2.5V 
± O.2V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 4.8V 


o 
Open 


TI~~nu~ 
):(1.2 
V 


~ 
I 
~2.3V 


___ 
)(1.2 
V 
~ 
OV 
Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
.L 1.2 V 
\ 
~2-; 
- 
- 
- 
2.3 V 


---II 
1 
•••• ---- 
0 V 


tPLH 
1'4 
.I, 
1 
J 
14 
PI 
tPHL 
I 
I 


1 ,..------1- -- 
VOH 
Output 
!1.2V 
'\;,. 
1.2V 
-----. 
'\.:.:.:. 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
4.6V 


tPHZItPZH 
GND 


~tw---.l 
I 
I 


Input 
3~~~~~~~~~~~~)\~1.~2~V~~~~ 
:': 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(lOW-level 
enabling) 
~ 
I 
2.3V 


~ 
1.2V 
4_ 
1 
.: 
ov 


tPZL -.t 
t+- 
I 
I 
I 
tPLZ-+j 
14- 


I 1----1-1- 
2.3V 
I 
1.2V 
I 
VOL+O.3V 
I 
---- 
VOL 


tPZH -.l 
~PHZ 
~ 
l+- 


I 
tv;--- 
VOH 


____ 
' __ 1.~V 
~H-O,3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n,tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time w~h one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tPZL and tpZH are the same as Ien. 
G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


S1 
o Openr 


D 


-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;-5-;--- 
2.7V 
,•.. 
·----ov 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5 V 


VOL 


Input -i1.5V 


tpLH 
~ 
~ 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


, 
tpd 
Open 


tpLZ/tpZL 
6V 


tpHzltpZH 
GND 


14-- tw -----.l 
I 
I 


Input 
3~~~~~~~~~~~=><~1~.5~V~~~~_ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.7 V 


~ 
1.5V 
4_ 
1 
.: 
ov 


tPZL ---.I 
I4-t 
-J '""-- 
I 
I 
PLZ 
-I 
roo- 


I 
I----i-l- 
3V 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tpHZ~ 
I+- 


tPZH -+l 
14-- 
I 


I 
lvr-- 
VOH 
___ 
~!__ 
1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


~JQTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZQ = 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as Idis· 
F. 
tpZL and tpZH are the same as ten' 


G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Widebus™ 
Family 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
B-Port Outputs Have Equivalent 
26-0 
Series Resistors, 
So No External Resistors 
Are Required 


• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-883C, 
Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 12-bit to 24-bit registered bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 


The SN74AlVCH162268 
is used for applications 
where data must be transferred from a narrow 
high-speed bus to a wide, lower-frequency bus. 


The device provides synchronous data exchange 
between the two ports. Data is stored in the 
internal registers on the low-to-high transition of 
the 
clock 
(ClK) 
input when the appropriate 
clock-enable (ClKEN) inputs are low. The select 
(SEl) line is synchronous with ClK and selects 
1B or 2B input data for the A outputs. 


Fordata transfer inthe A-to-B direction, a two-stage pipeline is provided in the A-to-1 B path with a single storage 
register in the A-to-2B path. Proper control of these inputs allows two sequential 12-bit words to be presented 
synchronously as a 24-bit word on the B port. Data flow is controlled by the active-low output enables (DEA, 
DEB). These control terminals are registered so bus direction changes are synchronous with ClK. 


The B outputs, which are designed to sink up to 12 mA, include 26-0 resistors to reduce overshoot and 
undershoot. 


DGG OR DL PACKAGE 
(TOP VIEW) 


OEA 
1 U 56 
OE6 
ClKEN16 
2 
55 
ClKENA2 
263 
3 
54 
264 
GND 
4 
53 
GND 
262 
5 
52 
265 
261 
6 
51 
266 
Vcc 
7 
50 Vcc 
A1 
8 
49 
267 
A2 
9 
48 
268 
A3 
10 
47 
269 
GND 
11 
46 
GND 
A4 
12 
45 
2610 
A5 
13 
44 
2611 
A6 
14 
43 
2612 
A7 
15 
42 
1612 
A8 
16 
41 
1611 
A9 
17 
40 
1610 
GND 
18 
39 
GND 
A10 
19 
38 
169 
A11 
20 
37 
168 
A12 
21 
36 
167 
Vcc 
22 
35 Vcc 
161 
23 
34 
166 
162 
24 
33 
165 
GND 
25 
32 
GND 
163 
26 
31 
164 
ClKEN26 
27 
30 
ClKENA1 
SEl 
28 
29 
ClK 


To ensure the high-impedance state during power up or power down, DE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74AlVCH 162268 is characterized for operation from -40°C to 85°C. 
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Function Tables 


OUTPUT ENABLE 


INPUTS 
OUTPUTS 


ClK 
OEA 
OEB 
A 
1B,2B 
i 
H 
H 
Z 
z 
i 
H 
L 
Z 
Active 
i 
L 
H 
Active 
Z 
i 
L 
L 
Active 
Active 


INPUTS 
OUTPUTS 


ClKENA1 
CO<ENA2 
ClK 
A 
1B 
2B 


H 
H 
X 
X 
1Bo* 
2BO* 


L 
X 
i 
L 
Lt 
X 


L 
X 
i 
H 
Ht 
X 


X 
L 
i 
L 
X 
L 


X 
L 
i 
H 
X 
H 
t Two eLK edges are needed to propagate data. 
* Output 
level 
before 
the 
indicated 
steady-state 
input 
conditions were established 


INPUTS 
OUTPUT 
ClKEN1B 
ClKEN2B 
ClK 
SEl 
1B 
2B 
A 


H 
X 
X 
H 
X 
X 
Ao* 


X 
H 
X 
L 
X 
X 
AO* 


L 
X 
i 
H 
L 
X 
L 


L 
X 
i 
H 
H 
X 
H 


X 
L 
i 
L 
X 
L 
L 


X 
L 
i 
L 
X 
H 
H 
* Output 
level 
before 
the 
indicated 
steady-state 
input conditions 
were 
established 
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logic diagram (positive logic) 


29 
ClK 


2 
NiB 


N2B 
27 
...•..... 
/' 


NA1 
30 >- 


55 
...•..... 
~ > C1 
NA2 
/' 


56 
I-- ~ C1 
0Eii 
10 


sa: 28 
10 
- 


1 9>1 
1----- 
-- - -------------- ---.., 
OEA 
11 
CE 


10 
1 
~ > C1 
I 
23 
C1< 
-< 
I 
10 
! 
II 
-t>= 
r----- f-- _. _.J L, 
G~ 
CE 


8 
~ 
1 - 
~ > C1 


1" 
10 
8 
! 
! 


CE 
CE 
- 
> C1 
~ > C1 - 


10 
10 


CE F 
~ 
> C1 


10 
L_____ 
1of12Channel. 
~--------- --- ---------------- 


~ 
__ 
...J 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 V to 4.6 V 


I/O ports (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC> 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCC> ...............•............................. 
±50 mA 
Continuous current through each VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tslg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
Implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC = 2.3 V to 2.7 V 
1.7 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC = 2.3 V to 2.7 V 
0.7 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
0 
VCC 
V 
vo 
Output voltage 
0 
VCC 
V 


VCC = 2.3 V 
-6 


IOH 
High-level output current (B port) 
VCC=2.7V 
-8 
mA 


VCC =3 V 
-12 


VCC -2.3 
V 
6 


IOL 
Low-level output current (B port) 
VCC =2.7V 
8 
mA 


VCC = 3 V 
12 


VCC=2.3V 
-12 


IOH 
High-level output current (A port) 
VCC - 2.7 V 
-12 
mA 


VCC = 3 V 
-24 


VCC -2.3 
V 
12 


IOL 
Low-level output current (A port) 
VCC - 2.7 V 
12 
mA 


VCC - 3 V 
24 


lJ.t/AY 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


10H --4mA, 
VIH _1.7V 
2.3V 
1.9 


VOH 
VIH =1.7 V 
2.3V 
1.7 
10H --6 
mA 
V 
(Bport) 
VIH-2V 
3V 
2.4 


10H --8mA, 
VIH -2V 
2.7V 
2 


IOH=-12mA, 
VIH =2V 
3V 
2 


10L - 100 IlA 
MINto 
MAX 
0.2 


IOL=4 
mA, 
VIL=O.7V 
2.3V 
0.4 


VOL 
IVIL - 0.7 V 
2.3V 
0.55 
IOL-6mA 
V 
(B port) 
IVIL - 0.8 V 
3V 
0.55 


IOL-8 
mA, 
VIL=0.8V 
2.7V 
0.6 


10L -12 
mA, 
VIL-0.8V 
3V 
0.8 


10H = -100 
IlA 
MINto 
MAX 
VCC-0.2 


IOH=-6mA, 
VIH = 1.7 V 
2.3V 
2 


VOH 
VIH-l.7V 
2.3V 
1.7 
V 
(Aport) 
IOH=-12mA 
VIH =2V 
2.7 V 
2.2 


VIH =2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L = 100 IlA 
MINto 
MAX 
0.2 


10L- 
6 mA, 
VIL- 
0.7 V 
2.3 V 
0.4 
VOL 
IVIL- 
0.7V 
2.3 V 
0.7 
V 
(Aport) 
IOL-12 
mA 
IVIL - 0.8 V 
2.7 V 
0.4 


IOL-24mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6 V 
±5 
IlA 


VI-0.7V 
45 
2.3V 
VI = 1.7 V 
-45 


II(hold) 
VI-0.8 
V 
75 
IlA 


VI =2V 
3V 
-75 


VI- 
Ot03.6 
V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


alCC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3V103.6V 
750 
IlA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
3.5 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
3.3V 
9 
pF 
.. 
t For condillons 
shown as MIN or MAX, use the appropriate values under recommended 
operating conditions . 


:I:All typical values are at VCC - 3.3 V, TA = 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input-leakage 
current. 
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liming 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 


temperature (unless otherwise noted) 


VCC=2.5V 
VCC=2.7V 
Vcc 
= 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
120 
0 
125 
0 
150 
MHz 


tw 
Pulse duration, ClK 
high or low 
3.3 
3.3 
3.3 
ns 


A data before ClKi 
4.5 
4 
3.4 


B data before ClKi 
0.8 
1.2 
1 


SEl 
before clKi 
1.4 
1.6 
1.3 


tsu 
Setup time 
ClKENA1 
or ClKENA2 
before clKi 
ns 
3.6 
3.4 
2.8 


ClKENBl 
or ClKENB2 
before ClKi 
3.2 
3 
2.5 


OE before ClKi 
4.2 
3.9 
3.2 


A data after ClKi 
0 
0 
0.2 


B data after ClKi 
1.3 
1.2 
1.3 


SEl 
after ClKi 
1 
1 
1 
th 
Hold time 
ClKENA 
1 or ClKENA2 
after ClKi 
ns 
0.1 
0.1 
0.4 


ClKENB1 
or ClKENB2 
after ClKi 
0.1 
0 
0.5 


OE afterClKi 
0 
0 
0.2 


f,witching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 


(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
vcc 
= 2.5 V 
VCC=2.7V 
vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
120 
125 
150 
MHz 


too 
ClK 
B 
2.1 
6.7 
5.9 
1.8 
5.4 
ns 


tpd 
ClK 
A 
2.1 
6.4 
5.4 
1.7 
4.8 
(lB) 
ns 


tpd 
ClK 
A 
2.1 
6.4 
5.3 
1.8 
4.8 
(2B) 
ns 


!pd 
ClK 
A 
3 
7.9 
6.5 
2.4 
5.8 
(SEL) 
ns 


ten 
ClK 
B 
2.8 
7.7 
6.8 
2.6 
6.1 
ns 


!dis 
ClK 
B 
3.5 
7.4 
6.1 
2.5 
5.9 
ns 


ten 
ClK 
A 
2.1 
6.7 
5.6 
1.8 
5.1 
ns 


!dis 
ClK 
A 
2.7 
6.7 
5.4 
2.1 
5 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


( pd 
Power dissipation capacitance 
IOutputs enabled 
Cl. 
50 pF, 
87 
120 
IOutputs disabled 
f.l0MHz 
pF 
80.5 
118 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(_NoteA) T 


o 4.6V 
o Open 


Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2-;--- 
2.3V 


, •.. 
·----OV 
, 
I 


14 
~ 
tpHL 
I€ 


-VOH 
1.2V 


VOL 


Input ---.i1.2 V 


tPLH 
-~--~ 
, 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6 V 


tpHz/tpZH 
GND 


~tw----+I 
, 
, 


Input 
3~~~~~~~~~~~~}(~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) ~. 
I 
2.3 V 


1'1.2 
V 
4_1.~ 
OV 


tPZL -.l 
14-t 
-J 
, 
I 
PLZ 
'I 
I I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 4.6 V 
(_Note 
B) 


VOL + 0.3 V 
VOL 


Output 
Waveform 
2 
S1 atGND 
(_NoteB) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~lons such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZQ ~ 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL =50pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr' 


-=- 


TI~~nu~ 
):{1.5 
V 


~ 
I 
~2.7V 
___ 
)(1.5 V 
~ 
OV 
Data 
Input 


\ 
~5~--- 
2.7V 


I "",----OV 
1 
1 
14 
~ 
tpHL 
I 


~ 


--VOH 
1.5 V 


VOL 


Input 
-'/1.5 
V 


tPLH --..~o--_~ 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


i+-- tw--.l 
I 
I 


Input 
3~~~~~~~~~~~~:K~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


i'1.5V 
4_ 
1 
.: 
ov 


tPZL --.I 
I+-t 
-J 
I 
I 
PLZ 
'I 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tpZH~ 


VOL + 0.3 V 
VOL 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


f\ OTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo 
s 50 n, tr s 2,5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transttion per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member 
of the Texas 
Instruments 
Wldebus™ 
Family 


• 
EPICTM 
(Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015; 
Exceeds 
200 V Using 
Machine 
Model 
(C = 200 pF, R = 0) 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEDEC 
Standard 
JESD-17 


• 
Bus Hold on Data Inputs 
Eliminates 
the Need for External 
Pullup/Pulldown 
Resistors 


• 
Package 
Options 
Include 
Plastic 
Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) 
Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


This 12-bit to 24-bit registered bus transceiver is 
designed for 2.3-V to 3.6-V Vcc operation. 


The SN74ALVCH16269 is used in applications 
where two separate ports must be multiplexed 
onto, or demultiplexed from, a single port. The 
device is particularly suitable as an interface 
between synchronous DRAMs and high-speed 
microprocessors. 


Data is stored in the internal B-port registers on 
the low-to-high transition of the clock (CLK) input 
when the appropriate clock-enable 
(CLKENA) 
inputs are low. Proper control of these inputs 
allows 
two 
sequential 
12-bit 
words 
to 
be 
presented as a 24-bit word on the B port. For data 
transfer in the B-to-A direction, a single storage register is provided. The select (SEL) line selects 1B or 2B data 
for the A outputs. The register on the A output permits the fastest possible data transfer, thus extending the 
period that the data is valid on the bus. The control terminals are registered so that all transactions are 
synchronous with CLK. Data flow is controlled by the active-low output enables (OEA, OEB1, OEB2). 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16269 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


OEA 
OE81 
283 
GND 
282 
281 
Vcc 
A1 
A2 


A3 
GND 
A4 
AS 
A6 
A7 
A8 
A9 
GND 
A10 
A11 
A12 
Vcc 
181 
182 
GND 
183 
NC 
SEl 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 


20 
37 
21 
36 


22 
35 


23 
34 
24 
33 
25 
32 


26 
31 


27 
30 


28 
29 


0EB2 
ClKENA2 
284 
GND 
285 
286 
Vcc 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vcc 
186 
185 
GND 
184 
ClKENA1 
ClK 
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Function Tables 


OUTPUT ENABLE 


INPUTS 
OUTPUTS 


ClK 
OEA 
OEB 
A 
18,28 
t 
H 
H 
Z 
z 
t 
H 
L 
Z 
Active 
t 
L 
H 
Active 
Z 
t 
L 
L 
Active 
Active 


INPUTS 
OUTPUTS 


CLKENA1 
CLKENA2 
ClK 
A 
18 
2B 


H 
H 
X 
X 
1Bot 
2Bot 


L 
X 
t 
L 
L 
X 


L 
X 
t 
H 
H 
X 


X 
L 
t 
L 
X 
L 


X 
L 
t 
H 
X 
H 


t Output 
level 
before 
the 
indicated 
steady-state 
input 
cond"ions 
were established 


INPUTS 
OUTPUT 


ClK 
IE[ 
18 
2B 
A 


X 
H 
X 
X 
Aot 


X 
L 
X 
X 
Aot 
i 
H 
L 
X 
L 
i 
H 
H 
X 
H 
i 
L 
X 
L 
L 
i 
L 
X 
H 
H 


t Output level before the Indicated steady-state 
Input cond"ions 
were established 
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C1 


10 


C1 


10 


C1 


10 


r, 
r----- __ 
..J 
, 


al 
A1 


CE 


C1 


10 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, 
Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 
I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each VCC or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those Indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clam~urrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC=2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
2 


VCC = 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
a 
Vcc 
V 


Vo 
Output voltage 
a 
Vcc 
V 


VCC - 2.3 V 
-12 


IOH 
High-level output current 
VCC=2.7V 
-12 
mA 


VCC =3V 
-24 


VCC -2.3 
V 
12 


IOL 
Low-level output current 
VCC =2.7V 
12 
mA 


VCC =3 V 
24 


lJ.t1lJ.v 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOHz-100~ 
MINto 
MAX 
VCC-0.2 


10H _-6mA. 
VIH _1.7V 
2.3V 
2 


VIH=1.7V 
2.3V 
1.7 
VOH 
V 
IOH=-12mA 
VIH -2V 
2.7 V 
2.2 


VIH =2V 
3V 
2.4 


10H =-24 
mA. 
VIH =2V 
3V 
2 


IOL-100 
~ 
MINto 
MAX 
0.2 


10L= 6 mA. 
VIL = 0.7 V 
2.3V 
0.4 


VOL 
IVIL = 0.7 V 
2.3V 
0.7 
V 
IOL=12mA 
IVIL = 0.8 V 
2.7 V 
0.4 


IOL=24 
mA. 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
~ 


VI-0.7V 
45 
2.3V 
VI z 1.7V 
-45 


II(hold) 
VI- 
0.8 V 
75 
~ 
3V 
VI_2V 
-75 


VI_ 
0 to 3.6 V 
3.6V 
±500 


10Z§ 
Vo = VCC or GND 
3.6V 
±10 
~ 


ICC 
VI - VCC or GND. 
10-0 
3.6V 
40 
~ 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 V to 3.6 V 
750 
~ 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
3.5 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
3.3V 
9 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC = 3.3 V, TA = 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input-leakage 
current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


VCC= 
2.5V 
VCC = 2.7 V 
VCC =3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
135 
0 
135 
0 
135 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
3.3 
ns 


A data before CLKi 
2 
2 
1.7 


B data before CLKi 
2.2 
2.1 
1.8 


tsu 
Setup time 
SEL before CLKi 
1.6 
1.6 
1.3 
ns 


CLKENA 1 or CLKENA2 before CLKi 
1 
1.2 
0.9 


OE before CLKi 
1.5 
1.6 
1.3 


A data after CLKi 
0.7 
0.6 
0.6 


B data after CLKi 
0.7 
0.6 
0.6 


th 
Hold time 
SEL after CLKi 
1.1 
0.7 
0.7 
ns 


CLKENA 1 or CLKENA2 after CLKi 
1 
0.8 
1.1 


OE afterCLKi 
0.8 
0.8 
0.8 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
135 
135 
135 
MHz 


B 
1 
8.8 
7.3 
1 
6.2 
tpd 
ClK 
ns 
A 
1 
7 
5.8 
1 
5 


B 
1 
8.4 
6.7 
1 
6.1 
len 
ClK 
ns 


A 
1 
8.1 
6.2 
1 
5.9 


B 
1.4 
8.3 
6.9 
1 
6.1 
!elis 
ClK 
ns 
A 
1.5 
7.7 
6.8 
1 
5.6 


Vcc 
= 2.5 V 
VCC= 
3.3V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 
IOutputs enabled 
87 
120 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
Cl. 
50 pF, 
f.10MHz 
pF 
80.5 
118 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC=2.5V 
± O.2V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 4.6V 


o 
Open 


TI~~nu~ 
):(1.2 
V 


~ 
___X1.2V 
€ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
;:;-;--- 
2.3 V 


I "'",----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 


1.2V 


VOL 


Input 
--.11.2 
V 


tpLH _~o--_~ 


I 


Ou1put 
11.2 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6 V 


tpHz/tpZH 
GND 


~tw 
----+I 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~. 
j 
2.3V 


~1.2V 
4_ 
1 
.: 
ov 


tPZL -, r-tPLZ-+l 
I I 
I 
I 
I 
I 
I 
I 
tpZH 
~ 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


VOL + O.3V 
VOL 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 


F. 
tpZl 
and tpZH are the same as len. 


G. 
tplH 
and tpHl 
are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC=2.7VAND3.3V 
± O.3V 


From Output 
Under Test 


CL =50pF 


(see Note A) T 


o 6V 


Sl 
o Openr' 
-= 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\1.5-;--- 
2.7V 
1"-·----OV 


1 
I 
,.. 
~ 
tPHL 
I 


~ 


--VOH 
1.5 V 


VOL 


Input 
-11.5 
V 


tPLH -1.•.• 
----<.1•. 
1 


1 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHzltpZH 
GND 


14-- tw -----+l 


1 
I 


Input 
3~~~~~~~~~~~~J(~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~1.5V 
4_ 
1 
.: 
ov 


tPZL --.l 
I+- 
I 
I 
I 
tPLZ-+j 
I I 
I 
I 
I 
I 
I 
I 
tPZH -+i 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


VOL + 0.3 V 
VOL 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo - 50 n, tr :S 2.5 ns, tf :S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tPZL and tPZH are the same as ten. 


G. 
tPLH and tpHL are the.same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-883C, 
Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
All Outputs Have Equivalent 26-0 Series 
Resistors, So No External Resistors Are 
Required 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


OGG OR OL PACKAGE 
(TOP VIEW) 


This 12-bit to 24-bit registered bus exchanger is 
designed for 2.3-V to 3.6-V Vcc operation. 


The SN74ALVCHR162269 is used in applications 
where two separate ports must be multiplexed 
onto, or demultiplexed from, a single port. It is 
particularly 
suitable 
as an interface 
between 
synchronous 
DRAMs 
and 
high-speed 
micro- 
processors. 


Data is stored in the internal B-port registers on 
the low-to-high transition of the clock (CLK) input 
when the appropriate clock enable (CLKENA) 
inputs are low. Proper control of these inputs allows two sequential 12-bit words to be presented as a 24-bit word 
on the B port. For data transfer in the B-to-A direction, a single storage register is provided. The select (SEL) 
line selects 1B or 2B data for the A outputs. The register on the A output permits the fastest possible data 
transfer, thus extending the period that the data is valid on the bus. The control terminals are registered so that 
all transactions are synchronous with CLK. Data flow iscontrolled by the active-low output enables (OEA, OEB1 , 
and OEB2). 


OEA 
OE81 
283 
GND 
282 
281 
Vcc 
A1 


A2 


A3 
GND 
A4 


A5 


A6 


A7 


A8 


A9 
GND 
A10 
A11 
A12 
Vcc 
181 
182 
GND 
183 
NC 
SEe 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 
7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 
16 
41 


17 
40 
18 
39 
19 
38 


20 
37 


21 
36 


22 
35 
23 
34 


24 
33 


25 
32 


26 
31 
27 
30 
28 
29 


0EB2 
ClKENA2 
284 
GND 
285 
286 
Vcc 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vcc 
186 
185 
GND 
184 
ClKENA1 
ClK 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pUllup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


All outputs are designed to sink up t012 mA and include 26-0 resistors to reduce overshoot and undershoot. 


The SN74ALVCHR162269 is characterized for operation from -40°C to 85°C. 
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Function Tables 


OUTPUT ENABLE 


INPUTS 
OUTPUTS 


ClK 
OEA 
OEB 
A 
1B,2B 
i 
H 
H 
Z 
z 
i 
H 
L 
Z 
Active 
i 
L 
H 
Active 
Z 
i 
L 
L 
Active 
Active 


INPUTS 
OUTPUTS 


ClKENA1 
CLKENA2 
ClK 
A 
1B 
2B 


L 
H 
i 
L 
L 
2Bot 


L 
H 
i 
H 
H 
2Bot 


L 
L 
i 
L 
L 
L 


L 
L 
i 
H 
H 
H 


H 
L 
i 
L 
1Bot 
L 


H 
L 
i 
H 
1Bot 
H 


H 
H 
X 
X 
1Bot 
2Bot 
t Output 
level 
belore 
the 
indicated 
steady-state 
input 
conditions were established 


INPUTS 
OUTPUT 
ClK 
ill 
1B 
2B 
A 


X 
H 
X 
X 
Act 


X 
L 
X 
X 
Act 
i 
H 
L 
X 
L 
i 
H 
H 
X 
H 
i 
L 
X 
L 
L 
i 
L 
X 
H 
H 
t Output level belore the indicated steady-state 


input condnions were established 
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C1 


10 


r 
I 
r----- __ 
...J 


1 
81 
A1 


CE 


C1 


10 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 
I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 
1 and 2) 
-0.5 
V to VCC + 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < a or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = a to Vccl 
±50 
mA 
Continuous 
current 
through 
each V CC or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tst9 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
VCCz2.3Vt02.7V 
1.7 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-6 


IOH 
High-level output current 
VCC=2.7V 
-8 
mA 


VCC -3 
V 
-12 


VCC -2.3 
V 
6 


IOL 
Low-level output current 
VCC-2.7V 
8 
mA 


VCC - 3 V 
12 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


IOH~-1001lA 
MINto 
MAX 
VCC-0.2 


VIH = 1.7 V 
2.3V 
1.9 


10H =-4 
mA 
VIH =2 V 
2.7V 
2.2 


VOH 
VIH = 1.7 V 
2.3V 
1.7 
V 
10H --6 
mA 
VIH =2V 
3V 
2.4 


10H =-8mA, 
VIH =2V 
2.7V 
2 


IOH=-12mA, 
VIH =2V 
3V 
2 


10L = 100 IJA 
MIN to MAX 
0.2 


VIL~ 
0.7V 
2.3V 
0.4 
IOL=4mA 
VIL - 0.8 V 
2.7V 
0.4 


VOL 
VIL - 0.7 V 
2.3V 
0.55 
V 


10L= 6 mA 
VIL ~ 0.8 V 
3V 
0.55 


10L- 
8mA, 
VIL - 0.8 V 
2.7V 
0.6 


10L= 12 mA, 
VIL = 0.8 V 
3V 
0.8 


II 
VI = VCC or GND 
3.6 V 
±5 
IlA 


VI=0.7V 
45 
2.3 V 
VI-l.7V 
-45 


II(hold) 
VI-0.8V 
75 
IJA 
3V 
VI_2V 
-75 


VI- 
Oto 3.6 V 
3.6V 
±500 


10Z§ 
Va - VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI = VCC or GND, 
10-0 
3.6V 
40 
IJA 


.Il.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IJA 


Ci 
IControl inputs 
VI ~ VCC or GND 
3.3 V 
3.5 
pF 


Cio 
IAorBports 
Va = VCC or GND 
3.3V 
9 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA - 25"C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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timing 
requirements 
over 
recommended 
ranges 
of 
supply 
voltage 
and 
operating 
free-air 
temperature 
(unless 
otherwise 
noted) 


VCC=2.5V 
vcc = 2.7 V 
vcc = 3.3 V 
±O.2V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clockfrequency 
0 
135 
0 
135 
0 
135 
MHz 


tw 
Pulseduration,ClK highor low 
3.3 
3.3 
3.3 
ns 


A databeforeClKi 
2 
2 
1.7 


B data beforeClKi 
2.2 
2.1 
1.8 


tsu 
Setuptime 
SEl beforeClKi 
1.6 
1.6 
1.3 
ns 


ClKENA 1 or ClKENA2 beforeclKi 
1 
1.2 
0.9 


OE beforeclKi 
1.5 
1.6 
1.3 


A dataafter ClKi 
0.7 
0.6 
0.6 


B dataafter clKi 
0.7 
0.6 
0.6 


th 
Holdtime 
sa afterClKi 
1.1 
0.7 
0.7 
ns 


ClKENA 1 or ClKENA2 after ClKi 
1 
0.8 
1.1 


OEafterClKi 
0.8 
0.8 
0.8 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see 
Figures 
1 and 
2) 


FROM 
TO 
Vcc = 2.5 V 
Vcc = 2.7 V 
Vcc = 3.3 V 
PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
135 
135 
135 
MHz 


B 
1.5 
9.2 
7.9 
1.6 
6.7 
lpd 
ClK 
ns 
A 
1.5 
7.4 
6.4 
1.6 
5.5 


B 
1.5 
8.8 
7.3 
1.6 
6.6 


ten 
ClK 
ns 
A 
1.5 
8.5 
6.8 
1.6 
6.4 


ClK 
B 
1.8 
8.7 
7.5 
1.6 
6.5 


ldis 
ns 
A 
1.9 
8.1 
7.4 
1.6 
6 


Vcc= 
2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 
TYP 
TYP 


Cpd 
Powerdissipationcapacitance 
IOutputsenabled 
87 
120 
IOutputsdisabled 
Cl-SOpF, 
f-l0MHz 
pF 
80.5 
118 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 
4.8V 


o 
Open 


TI~~nu~ 
):<1.2 
V 


~ 
I 
~2.3V 


I~=~ 
__ 
....,,)(1.2V 
~ 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~-;--- 
2.3 V 


I .•.• 
,----OV 


1 
I 
14 
~ 
tpHL 


I 


~ 


--VOH 
1.2V 


VOL 


Input 
-'/1.2 
V 


~ 
tpLH 
~ 


1 


Output 
....,,/1.2 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6V 


tPHZItPZH 
GND 


14-- tw ---+I 


1 
I 


Input 
3~~~~~~~~~~~~}(~~~·2~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~, 
I 
2.3V 


~1.2V 
4~:---OV 


tpZL --.t 
14- 
I 


I 
1 
tPLZ~ 


I 
1 
I 
I 
I 
I 
II 
tpZH 
~ 


Output 
Waveform 
1 
S1 at4.8V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOL + 0.3 V 
VOL 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with Internal condttions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 0. tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as Ien. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


a 6V 


Sl 
a 
Openro 


-=- 


TI~~nu~ 
~_1_.5_V----- 


IlIII 
t 
.I~ 


I 
su 
th 


Data 
~1.5 
V 
Input 
1\ 


~ 
I 


~.A:....:.-- 
0 V 


\ 
~5~--- 
2.7V 


I •••·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 
1.5 V 


VOL 


Input -i1.5V 
!. 
J 
I 
tPLH 
,- 
P- 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZItPZL 
6V 


tPHZltpZH 
GND 


14-- tw ---+I 
I 
I 


Input 
3~~~~~~~~~~~~}(~~~·5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 
1 
.: 
ov 


tPZL --.I 
14- 
I 
I I 
tPLZ~ 
I 
I 
I 
I 
I 
I 
I 
I 
tPZH~ 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


VOL +0.3V 
VOL 


~PHZ~ 
r- 


I 
Output 
Waveform 
2 
Sl atGND 
(see Note B) 


VOH 
VOH -0.3 
V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZO. 
50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transttion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


This 12-bit to 24-bit registered bus exchanger is 
designed for 2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16270 is used in applications 
where data must be transferred from a narrow 
high-speed bus to a wide lower-frequency bus. 


The device provides synchronous data exchange 
between the two ports. Data is stored in the 
internal registers on the low-to-high transition of 
the 
clock 
(CLK) input when the appropriate 
CLKEN inputs are low. The select (SEL) line 
selects 18 or 28 data for the A outputs. For data 
transfer 
in the A-to-8 
direction, 
a two-stage 
pipeline 
is 
provided 
in 
the 
A-to-18 
path, 
with a single storage register in the A to 28 path. Proper control of the CLKENA inputs allows two sequential 
12-bit words to be presented synchronously as a 24-bit word on the 8 port. Data flow is controlled by the 
active-low output enables (OEA, OE8). The control terminals are registered to synchronize the bus direction 
changes with CLK. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16270 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN74ALVCH16270 is characterized for operation from -40·C to 85·C. 


OEA 
ClKEN1B 
2B3 
GND 
2B2 
2B1 
Vcc 
A1 
A2 
A3 
GND 
A4 
A5 
A6 
A7 
A8 
A9 
GND 
A10 
A11 
A12 
Vcc 
1B1 
1B2 
GND 
1B3 
ClKEN2B 
SEl 


1 V 
56 
DEB 
2 
55 
ClKENA2 


3 
54 
2B4 
4 
53 
GND 
5 
52 
2B5 
6 
51 
2B6 
7 
50 
Vcc 
8 
49 
2B7 
9 
48 
2B8 
10 
47 
2B9 
11 
46 
GND 
12 
45 
2B10 
13 
44 
2B11 
14 
43 
2B12 
15 
42 
1B12 
16 
41 
1B11 
17 
40 
1B10 
18 
39 
GND 
19 
38 
1B9 
20 
37 
1B8 
21 
36 
1B7 
22 
35 
Vcc 
23 
34 
1B6 
24 
33 
1B5 
25 
32 
GND 
26 
31 
1B4 
27 
30 
ClKENA1 
28 
29 
ClK 
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Function Tables 


OUTPUT ENABLE 


INPUTS 
OUTPUTS 


ClK 
OEA 
OEB 
A 
1B,2B 
i 
H 
H 
Z 
z 
i 
H 
L 
Z 
Active 
i 
L 
H 
Active 
Z 
i 
l 
l 
Active 
Active 


INPUTS 
OUTPUTS 


ClKENA1 
ClKENA2 
ClK 
A 
1B 
2B 


L 
H 
i 
L 
It 
280* 


L 
H 
i 
H 
Ht 
280* 


L 
L 
i 
L 
Lt 
L 


L 
L 
i 
H 
Ht 
H 


H 
L 
i 
L 
180* 
L 


H 
L 
i 
H 
180* 
H 


H 
H 
X 
X 
180* 
280* 
t Two elK edges are needed to propagate data. 
* OUtput 
level 
before 
the 
Indicated 
steady-state 
input 
conditions were established 


INPUTS 
OUTPUT 


ClKEN1B 
CLKEN2B 
ClK 
ill 
1B 
2B 
A 


H 
X 
X 
H 
X 
X 
Aa* 


X 
H 
X 
l 
X 
X 
Ao* 


l 
X 
i 
H 
L 
X 
L 


L 
X 
i 
H 
H 
X 
H 


X 
L 
i 
l 
X 
L 
L 


X 
L 
i 
L 
X 
H 
H 


* Output 
level 
before 
the 
indicated 
steady-state 
input conditions 
were 
established 
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ClK 
29 


ClKEN1B 
2 


ClKEN2B 
27 


ClKENA1 
30 


ClKENA2 
55 


OEB 
58 


RI: 
28 


OEA 
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r---- 
IIII 
IIJ 


CE 


C1 


CE 


C1 


CE 


C1 


CE 


C1 


CE 


C1 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 1/0 ports (see Note 1) 
-0.5 
V to 4.6 V 
1/0 ports (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Va < 0 or Va > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to VCC) 
±50 
mA 
Continuous 
current 
through 
each Vcc 
or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C 
(in still air) (see Note 3): DGG package 
1 W 
• 
DL package 
1.4 W 
Storage 
temperature 
range, Ts1g 
.•••••••••••••••••••••••••••.........•••••••••••.. 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note Inthe 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC-2.3Vt02.7V 
1.7 
V 
VCC=2.7Vt03.6V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
a 
Vcc 
V 


Vo 
Output voltage 
a 
Vcc 
V 


VCC=2.3 
V 
-12 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 


VCC-3 
V 
-24 


VCC=2.3 
V 
12 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 


VCC = 3 V 
24 


At/Av 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H ~ -100 
IJA 
MINto 
MAX 
VCC-0.2 


10H =-6mA, 
VIH = 1.7 V 
2.3V 
2 


VIH = 1.7V 
2.3V 
1.7 


VOH 
V 
IOH--12mA 
VIH -2V 
2.7V 
2.2 


VIH - 2V 
3V 
2.4 


10H =-24 
mA, 
VIH =2V 
3V 
2 


10L - 100 IlA 
MINto 
MAX 
0.2 


10L- 
6 mA, 
VIL = 0.7 V 
2.3V . 
0.4 


VOL 
IVIL· 
0.7 V 
2.3V 
0.7 
V 
IOL=12mA 
IVIL = 0.8 V 
2.7V 
0.4 


IOL-24 
mA, 
VIL. 
0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IJA 


VI- 
0.7 V 
45 
2.3V 
VI-l.7V 
. 
-45 


II(hold) 
V,_ 
0.8V 
75 
IlA 
3V 
VI-2V 
-75 


VI_ 
Ot03.6V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


L\ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 V to 3.6 V 
750 
IlA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
3.5 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
9 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC = 3.3 V, TA = 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 
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timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature (unless otherwise noted) 


Vcc = 2.5 V 
vcc 
= 2.7 V 
vcc 
= 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, ClK 
high or low 
3.3 
3.3 
3.3 
ns 


A data before ClKi 
4.1 
3.8 
3.1 


B data before ClKi 
0.9 
1.2 
0.9 


tsu 
Setup time 
ClKENA 
1 or ClKENA2 
before ClKi 
3.5 
3.2 
2.7 
ns 


ClKEN 1B or ClKEN2B 
before ClKi 
3.4 
3 
2.6 


OE data before ClKi 
4.4 
3.9 
3.2 


A data after ClKi 
0 
0 
0.2 


B data after ClKi 
1.4 
1 
1.7 


th 
Hold time 
ClKENA 
1 or ClKENA2 
after ClKi 
0 
0.1 
0.3 
ns 


ClKENl 
B or ClKEN2B 
after ClKi 
0 
0 
0.6 


OEafterClKi 
0 
0 
0.1 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC = 2.5 V 
VCC = 2.7 V 
VCC = 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


ClK 
B 
2 
6.5 
5.8 
1.1 
5.1 


tpd 
ClK 
A 
1.7 
6 
5.4 
1 
4.7 
ns 


SEl 
A 
1.9 
6.8 
6.4 
1 
5.5 


ten 
ClK 
AorB 
1.6 
7.5 
6.8 
1 
6 
ns 


!dis 
ClK 
AorB 
2.6 
7.4 
6.5 
1.1 
5.8 
ns 


Vcc = 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
Cl. 
50 pF, 
f.l0 
MHz 
87 
120 
IOutputs disabled 
80.5 
118 
pF 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 4.6V 


S1 
o Open 
r" 
"::" 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\;;-;--- 
2.3V 


I "',----OV 
I 
I 


loll 
~ 
tpHL 
I 


~ 


--VOH 
1.2 V 


VOL 


Input ---.i1.2 V 


tPLH -14--~-1 


I 


Output 
11.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6 V 


tpHZ/tpZH 
GND 


14-- tw ----+f 
I 
I 


Input 
3~~~~~~~~~~~~J(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~, 
I 
2.3 V 


~1.2V 
4_1.~ 
OV 


tpZL1r-tPLZ-.! 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 


tpZH~ 


VOL + 0.3 V 
VOL 


VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 0, tr s 2,5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as Ien. 


G. 
tpHL and tpLH are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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I 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 


SI 
o 
Openr' 
-=- 


TI~~nu~ 
~"'I-.5-V----- 


14 
.1. 
I 
tsu 
1- 
th 


___ 
*1.5 V 


~ 
I 
~2.7V 


~OV 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
~5-;--- 
2.7V 


I "'·----OV 
I 
I 
,.. 
., 
tPHL 
I 


~ 


--VOH 
1.5 V 


VOL 


Input ---.i 1.5 V 


tpLH -J.•.•-- ••: 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
6V 


tPHZItPZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 


1 


.: 
ov 


tPZL -.l 
14- 
I 
I I 
tPLZ-+j 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
SI at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tpZH~ 


VOL + 0.3 V 
VOL 


VOH 
VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


I~OTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tpHZ are the same as tdis. 
F. 
IpZL and tpZH are the same as ten. 


G. 
tpHL and tpLH are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
WldebusT~ Family 


• 
EPICT~ (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
Packaged In Plastic Shrink Smail-Outline 
(DL) and Thin Shrink Smail-Outline 
(DGG) 
Packages 


DGG OR DL PACKAGE 
(TOP VIEW) 


OEA 
lE18 
283 
GND 
282 
281 
Vcc 
A1 


A2 


A3 
GND 
A4 
A5 


A6 


A7 


A8 


A9 
GND 
A10 
A11 
A12 
Vcc 
181 
182 
GND 
183 
lE28 
SEl 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


OEB 
ClKENA2 
284 
GND 
285 
286 
Vcc 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vcc 
186 
185 
GND 
184 
ClKENA1 
ClK 


description 


This 12-bit to 24-bit bus exchanger is designed for 
2.3-V to 3.6-V VCC operation. 


The SN74AlVCH16271 
is intended for applica- 
tions where two separate datapaths must be 
multiplexed onto, or demultiplexed from, a single 
datapath. This device is particularly suitable as an 
interface 
between 
conventional 
DRAMs 
and 
high-speed microprocessors. 


A data is stored in the internal A-to-B registers on 
the low-to-high transition of the clock (ClK) input, 
provided that the ClKENA inputs are low. Proper 
control of these inputs allows two sequential 
12-bit words to be presented as a 24-bit word on 
the B port. 


Transparent 
latches in the B-to-A path allow 
asynchronous operation in order to maximize 
memory 
access 
throughput. 
These 
latches 
transfer data when the latch-enable (lE) inputs 
are low. The select (SEl) 
line selects 1B or 2B 
data for the A outputs. Data flow is controlled by 
the active-low output enables (OEA. OEB). 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74AlVCH16271 
is available in TI's shrink small-outline (Dl) 
and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74AlVCH16271 
is characterized for operation from -40·C to 8S·C. 


PRODUCT PREVIEW Informltlonconcomo p<odUC1lIntilt formallv, or 
doelgn ph_ 
of dovolopmem. C_tIc 
dill 
end 
other 
apecltlcatJona.N 
design '10111.Tlllllnalnlmtnti 
rtetrvll 
the rlght to 
chang. 
or dlsconUnueltlese 
products without nota. 
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logic diagram 
{positive 
logic} 


elK 
29 


lE1B 
2 
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Function Tables 


OUTPUT ENABLE 


INPUTS 
OUTPUTS 


OEA 
OEB 
A 
1B,2B 


H 
H 
Z 
Z 


H 
L 
Z 
Active 


L 
H 
Active 
Z 


L 
L 
Active 
Active 


INPUTS 
OUTPUTS 


ClKENA1 
ClKENA2 
ClK 
A 
1B 
2B 


H 
H 
X 
X 
1Bot 
2Bot 


L 
X 
i 
L 
L 
X 


L 
X 
i 
H 
H 
X 


X 
L 
i 
L 
X 
L 


X 
L 
i 
H 
Ao 
H 


INPUTS 
OUTPUT 
LE 
SEl 
1B 
2B 
A 


H 
X 
X 
X 
Aot 


H 
X 
X 
X 
Aot 


L 
H 
L 
X 
L 


L 
H 
H 
X 
H 


L 
L 
X 
L 
L 


L 
L 
X 
H 
H 


t Output level before the indicated steady-state 
Input conditions were established 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±1 00 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating cond~ions· Is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value Is Iim~edto 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package 
Therma/Considerationsapplication note inthe 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD0026. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC=2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC-2.7Vt03.6V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC =2.3 V 
-12 


10H 
High-level output current 
VCC =2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC-2.3V 
12 


10L 
Low-level output current 
VCC -2.7V 
12 
mA 


VCC -3 
V 
24 


litlliv 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
llA 
MINto 
MAX 
VCC-0.2 


10H =-6 
mA, 
VIH = 1.7V 
2.3V 
2 


VIH = 1.7V 
2.3V 
1.7 


VOH 
V 
IOH--12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L = 100 llA 
MINto 
MAX 
0.2 


10L- 
6 mA, 
VIL-0.7V 
2.3V 
. 
0.4 


VOL 
IOL-12mA 
VIL=O.7V 
2.3V 
0.7 
V 


VIL = 0.8 V 
2.7 V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
llA 


VI- 
0.7 V 
45 


VI- 
1.7 V 
2.3V 
-45 


II(hold) 
VI = 0.8 V 
75 
llA 


VI-2V 
3V 
-75 


VI_ Oto 3.6 V 
3.6V 
±SOO 


10Z§ 
Va - VCC or GND 
3.6V 
±10 
llA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
llA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
750 
llA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
pF 
.. 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions . 
:j: Typical values are measured at VCC = 3.3 V, TA = 25·C. 
§ For 1/0 ports, the parameter 
laz 
includes the input leakage current. 
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• 
Member of the Texas Instruments 
WldebusTf• 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 
• 
Packaged In Plastic Shrink Smail-Outline 
(Dl) and Thin Shrink Smail-Outline 
(DGG) 
Packages 


description 


This 12-bit to 24-bit bus exchanger is designed for 
2.3-V to 3.3-V Vcc operation. 


The SN74ALVCH16272 is intended for applica- 
tions where two separate datapaths must be 
multiplexed onto, or demultiplexed from, a single 
datapath. This device is particularly suitable as an 
interface 
between 
conventional 
DRAMs 
and 
high-speed microprocessors. 


Data from the A inputs is stored in the internal 
registers on the low-to-high transition of the clock 
(CLK) input, when the CLKENA inputs are low. A 
two-stage pipeline is provided in each of the 
A-to-1Band A-to-2B paths to serve as a shallow 
write buffer. 


DGG OR DL PACKAGE 
(TOP VIEW) 


OEA 
lE18 
283 
GND 
282 
281 
Vcc 
A1 
A2 
A3 
GND 
A4 


A5 


A6 


A7 


A8 
A9 
GND 
A10 
A11 
A12 
Vcc 
181 
182 
GND 
183 
lE28 
SEl 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 
14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 
22 
35 
23 
34 


24 
33 
25 
32 


26 
31 


27 
30 
28 
29 


<5EB 
ClKENA2 
284 
GND 
285 
286 
Vcc 
287 
288 
289 
GND 
2810 
2811 
2812 
1812 
1811 
1810 
GND 
189 
188 
187 
Vcc 
186 
185 
GND 
184 
ClKENA1 
ClK 


Transparent latches are provided in the B-to-A 
path to allow asynchronous operation to maximize 
memory 
access 
throughput. 
These 
latches 
transfer data when the latch-enable (LE) inputs 
are low. The select (SEL) line selects 1B or 2B 
data for the A outputs. Data flow is controlled by 
the active-low output enables (OEA, OEB). 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16272 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16272 is characterized for operation from -40·C to 85·C. 


PROOUCT PREVIEW Inlormllion 
COIlCOI11I prodllCllln 
tilt formative '" 
deelgn 
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01 
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Char_tic 
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end 
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lpeclftcatlonlll'l 
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logic diagram 
(positive 
logic) 


ClK 
29 


C1 


10 


CE 


C1 


10 
C1 


10 
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Function 
Tables 


OUTPUT ENABLE 


INPUTS 
OUTPUTS 


OEA 
OEB 
A 
1B,2B 


H 
H 
Z 
Z 


H 
l 
Z 
Active 
l 
H 
Active 
Z 
l 
l 
Active 
Active 


INPUTS 
OUTPUTS 


ClKENA1 
ClKENA2 
ClK 
A 
1B 
2B 


H 
H 
X 
X 
1Bot 
2Bot 


L 
X 
i 
L 
Lt 
X 


L 
X 
i 
H 
Ht 
X 


X 
L 
i 
L 
X 
L 


X 
L 
i 
H 
Ac 
H 


INPUTS 
OUTPUT 
lE 
SEl 
1B 
2B 
A 


H 
X 
X 
X 
Ao:l: 


H 
X 
X 
X 
Ac+ 


L 
H 
L 
X 
L 


L 
H 
H 
X 
H 


L 
L 
X 
L 
L 


L 
L 
X 
H 
H 


:I:Output level before the indicated steady-state 
input conditions were established 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage 
range, 
VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 
I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K(VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each VCC or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clam~urrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, referto the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 


" 
Data Book, literature number SCBDOO2B. 


::Do 
recommended 
operating 
conditions 
(see Note 4) 
C 
Co 
-t 
" 
::Dm<- 
m 
~ 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC=2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VCC = 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC = 2.3 V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC-3V 
-24 


VCC-2.3 
V 
12 


IOL 
Low-level output current 
VCC - 2.7 V 
12 
mA 


VCC-3V 
24 


At/Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


10H =-6 
mA, 
VIH - 1.7 V 
2.3V 
2 


VIH=1.7V 
2.3V 
1.7 
VOH 
V 
10H = -12 
mA 
VIH -2 
V 
2.7 V 
2.2 


VIH =2 V 
3V 
2.4 


10H .-24 
mA, 
VIH =2 V 
3V 
2 


10L = 100 IlA 
MINto 
MAX 
0.2 


IOL=6 
mA, 
VIL = 0.7 V 
2.3 V 
0.4 


VOL 
IVIL = 0.7 V 
2.3 V 
0.7 
V 
IOL=12mA 
IVIL = 0.8 V 
2.7 V 
0.4 


IOL=24 
mA, 
VIL=0.8 
V 
3V 
0.55 


II 
VI = VCC or GND 
3.6V 
±5 
IlA 


VI_ 
0.7V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI = 0.8 V 
75 
IJA 
3V 
VI_2V 
-75 


VI- 
0 to 3.6 V 
3.6V 
±500 


10Z§ 
Vo = VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10.0 
3.6V 
40 
IJA 


6.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
750 
IlA 


Ci 
I Control inputs 
VI = VCC or GND 
3.3V 
pF 


Cio 
IA or B ports 
Vo = VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:Typical values are measured at VCC - 3.3 V, TA = 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 
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INSTRUMENTS 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPIC ™ (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30G-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 1-bit-to-4-bit address driver is designed for 
2.3-V to 3.6-V Vcc operation. 


The SN74ALVCH16344 is used in applications 
where four separate memory locations must be 
addressed by a single address. 


Active 
bus-hold 
circuitry 
is provided to 
hold 
unused or floating inputs at a valid logic level. 


The SN74ALVCH16344 is packaged in TI's shrink 
small-outline (DL) and thin shrink small-outline 
(DGG) packages, which provide twice the 1/0 pin 
count and functionality of standard small-outline 
packages in the same printed-eircuit-board area. 


To ensure the high-im~dance 
state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 


The 
SN74ALVCH16344 
is 
characterized 
for 
operation from -40·C to 85·C. 


INPUTS 
OUTPUT 
OE 
A 
Bn 


L 
H 
H 


L 
L 
L 


H 
H 
Z 


EPIC, and Widebus are trademarks of Texas Instruments Incorporated. 
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DGG OR DL PACKAGE 
(TOP VIEW) 


00 
181 
182 
GND 
183 
184 


VCC 
1A 
281 
282 
GND 
283 
284 
2A 
3A 
381 
382 
GND 
383 
384 
4A 


VCC 
481 
482 
GND 
483 
484 
0E2 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


0E4 
881 
882 
GND 
883 
884 


VCC 
8A 
781 
782 
GND 
783 
784 
7A 
6A 
681 
682 
GND 
683 
684 
5A 


VCC 
581 
582 
GND 
583 
584 
~ 


SN74ALVCH16344 
1·TO·4 ADDRESS DRIVER 
WITH 3·STATE OUTPUTS 
SCES054 - SEPTEMBER 1995 


logic diagram (positive logic) 


OE4 
56 


OE3 
29 


OE2 
28 


OE1 
1 


2 
34 
181 
581 


3 
33 
182 
582 


1A 8 
5A 36 
5 
31 
» 


183 
583 
C 
6 
30 


~ 


184 
584 


Z 
9 
41 
0 
281 
681 
m 
10 
40 
- 
282 
682 
Z 
2A 
14 
6A 42 
"T1 
12 
38 
0 
283 
683 
JJ 
13 
37 
3: 
284 
684 


~ 
16 
48 
0 
381 
781 
Z 
17 
47 
382 
782 
3A 
15 
7A 
43 
19 
45 
383 
783 


20 
44 
384 
784 


23 
55 
481 
881 


24 
54 
482 
882 
4A 
21 
8A 49 
26 
52 
483 
883 


27 
51 
484 
884 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through each Vcc 
or GND 
±100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


:I:Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCcz2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC z 2.7 V to 3.6 V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC=2.7Vt03.6V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC =2.3 V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC-3 
V 
-24 


VCC=2.3V 
12 


IOL 
Low-level output current 
VCC _2.7V 
12 
mA 


VCC - 3 V 
24 


!J.tl/!"v 
Input transition rise or fall rate 
0 
10 
nsiV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


IOH--6mA, 
VIH _1.7V 
2.3V 
2 


VIH _1.7V 
2.3V 
1.7 
VOH 
V 
IOH=-12mA 
VIH -2V 
2.7V 
2.2 


VIH .2V 
3V 
2.4 


10H --24 
mA, 
VIH _2V 
3V 
2 


10L· 
100 IlA 
MINto 
MAX 
0.2 


10L- 
6mA, 
VIL-O.7V 
2.3 V 
0.4 


VOL 
VIL - 0.7 V 
2.3V 
0.7 
V 
'OL-12mA 
VIL - 0.8 V 
2.7 V 
0.4 


IOL-24mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IlA 


VI-0.7V 
45 
2.3V 
VI-l.7V 
-45 


II(hold) 
VI-0.8V 
75 
IlA 
3V 
VI_2V 
-75 


VI_ 0 to 3.6 V 
3.6V 
±500 


10l 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IlA 


Ci 
Control inputs 
VI - VCC or GND 
3.5 


Data inputs 
3.3V 
pF 
6 


Co 
Outputs 
VI - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate 
values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA. 25°C. 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC=2.5V 
± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 4.6V 
o 
Open 


TI~~nu~ 
):(1.2V 


~ 


I~=~ 
*1.2V 
€ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input~1.2V 


tPLH _~t--_~ 


I 


Output 
/1.2 V 


\~2-;--- 
2.3V 


I", ----OV 
I 
I 


'" 
~ 
tpHL 
I 


~ 


--VOH 
1.2V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
4.6V 


tPHZltpZH 
GND 


14-- tw -----+l 


1 
1 


Input 
3~~~~~~~~~~~~J(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~. 
I 
2.3V 


~1.2V 
4_ 
1 
.: 
ov 


tPZL -.l 
14- 
t 
-J 
1 
I 
PLZ-I 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
S1 at4.6V 
(see Note B) 


Output 


Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tPZH -+i 


VOL + 0.3 V 
VOL 


VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time w~h one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 
F. 
tpZL and tpZH are the same as len. 
G. 
tpHL and tPLH are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL= 
SOpF 


(see Note A) T 


o 6V 


S1 
o Openr' 
-= 


TI~~nu~ 
):(1.SV 


~ 


I~:~~ 
*1.SV 
€ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
1.S-;--- 
2.7V 
I'-,----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


---VOH 
1.5V 


VOL 


Input -.i1•SV 


tPLH 
~ 
~ 
I 


Output 
1 
1.S V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


i4--- 
tw ----+I 
I 
I 


Input 3~~~~~~~~~~~~}(~~~·s~v~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at6 
V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ"PZH 
GND 


~ 
I 
2.7 V 


~1.SV 
4_ 
1 
.: 
ov 


tPZL -.t 
I4- 


t 
...J 
I I 
PLZ 
'I 
I 
I 
I 
I 
I 
I 
I 
I 
tpZH -+l 


VOL +O.3V 
VOL 


VOH 
VOH-O.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


OTES: 
A. 
CL includes probe and jig capacitance. 
B, 
Waveform 
1 is for an output with internal conditions such that the output is low excapt when disabled by the output control. 


Waveform 2 is for an output wnh internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo _ 50 n. tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transnion per measurement. 


E. 
tPLZ and tpHZ are the same as 'dis. 
F. 
tpZL and tpZH are the same as ten. 


G. 
tpHL and tpLH are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-833C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30o-mll 
Shrink Small-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


This 16-bit transparent D-type latch is designed 
for 2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16373 
is particularly suitable 
for 
implementing 
buffer 
registers, 
I/O ports, 


bidirectional bus drivers, and working registers. 
This device can be used as two 8-bit latches or 
one 16-bitlatch. When the latch-enable (LE) input 
is high, the Q outputs follow the data (D) inputs. 
When LE is taken low, the Q outputs are latched 
at the levels set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. OE does not affect internal operations of the latch. Old 
data can be retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16373 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN74ALVCH16373 is characterized for operation from -40·C to 85·C. 


10E 
1Q1 
1Q2 
GNO 
1Q3 
1Q4 
Vcc 
1Q5 
1Q6 
GNO 
1Q7 
1Q8 
2Q1 
2Q2 
GNO 
2Q3 
2Q4 
Vcc 
2Q5 
2Q6 
GNO 
2Q7 
2Q8 
20E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 


12 
37 


13 
36 
14 
35 


15 
34 


16 
33 


17 
32 


18 
31 
19 
30 


20 
29 


21 
28 


22 
27 
23 
26 


24 
25 


1LE 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2LE 
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FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


10E 


1LE 


20E 


2LE 


1 
•..... 


1EN 
48 
C3 
24 
•... 2EN 
25 
C4 


47 
., 
r 
2 
3D 
1V 
46 
3 


44 
5 


43 
6 


41 
8 


40 
II 


38 
11 


37 
12 


38 
13 
40 
2V 
35 
14 


33 
16 


32 
17 


30 
111 


29 
20 


27 
22 


26 
23 


t This symbol is in accordance with ANSI/IEEE Std 91-1984 and 
lEe Publication 617-12. 
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absolute maximum ratings over operating free-air temperature 
range {unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range. Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 


functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating condttions· 
is not 


implied. Exposure to absolute-maximum-rated 
condttions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
ThermalConsiderafionsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
V 
2 


Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
VIL 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC-2.3V 
12 


IOL 
Low-level output current 
VCC - 2.7 V 
12 
mA 


VCC -3 
V 
24 


!J.t/!J.v 
Input transttion rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP*' 
MAX 
UNIT 


IOH--1001lA 
MIN to MAX 
VCC-0.2 


10H --6 
mA 
VIH-1.7V 
2.3V 
2 


VIH-1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA 
VIH -2V 
3V 
2 


10L - 100 1IA 
MINto 
MAX 
0.2 


IOL=6 
mA 
VIL. 
0.7 V 
2.3V 
0.4 


VOL 
IOL-12 
mA 
VIL - 0.7 V 
2.3V 
0.7 
V 


IOL-12mA 
VIL - 0.8 V 
2.7V 
0.4 


10L = 24 mA 
VILa 
0.8V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
1IA 


VI_ 
0.7V 
2.3V 
45 


VI-1.7V 
3V 
-45 


II(hold) 
VI_ 
0.8V 
3V 
75 
1IA 


VI_2V 
3V 
-75 


VI_ 
Oto3.6V 
3.6V 
±500 


10Z 
Va - VCC or GND 
3.6V 
±10 
1IA 


ICC 
VI - VCC or GND. 
10=0 
3.6V 
40 
1IA 


£lICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6 
V 
750 
1IA 


Control inputs 
3 
Ci 
VI • VCC or GND 
3.3V 
pF 
Data inputs 
6 


Co 
Outputs 
Va. 
VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX use the appropriate values under recommended 
operating conditions. 


*' Typical values are measured at VCC - 3.3 V, TA. 
25°C. 


timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figures 1 and 2) 


Vcc = 2.5 V 
VCC = 2.7 V 
VCC = 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration. LE high or-low 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before LEJ. 
1 
1 
1.1 
ns 


th 
Hold time. data after LEJ. 
1.5 
1.7 
1.4 
ns 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC = 2.5 V 
VCC = 2.7 V 
VCC = 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
0 
a 
1 
5.1 
4.3 
1.1 
3.6 
lpd 
ns 
LE 
a 
1 
5.5 
4.6 
1 
3.9 


ten 
OE 
a 
1 
6.5 
5.7 
1 
4.7 
ns 


lctis 
OE 
a 
1.9 
5.3 
4.5 
1.4 
4.1 
ns 


Vcc 
= 2.5 V 
VCC= 
3.3 V 


PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 
IOutputs enabled 
19 
22 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
CL. 
50 pF. 
f.10MHz 
pF 
4 
5 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 4.6V 


S1 
o Openr' 
-=- 


TI~~nu~ 
):(1.2 
V 


~ 
___ 
*1.2 V 
€ :.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -.i 1.2V 


tpLH 
14 
~ 


I 


Output 
11.2 V 


\ 
-:;2~--- 
2.3V 


I-·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 


1.2V 
VOL 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6V 


tpHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


I 
I 
I 
tpZH -.t 


VOL +0.3 V 
VOL 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOH 
VOH -0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capac~ance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo • 50 n, tr :S 2.5 ns, tf :S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis- 


F. 
tpZL and tpZH are the same as len. 
G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC=2.7VAND3.3V 
± 0.3 V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o BV 


o 
Open 


TI:~:~ 
):(1.5 V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -.i 1.5V 


tPLH 
~ 
~ 


I 


Output 
/1.5 V 


\~5~--- 
2.7V 
I-·----OV 
I 
I 


'" 
~ 
tPHL 
I 


~ 


--VOH 


1.5V 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14-- tw ----+I 
I 
I 


Input 
3~~~~~~~~~~~~y<~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
•• v l:--- ::V 


tPZL -.f 
/4- 
I 
I I 
tPLZ~ 
I I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1atGND 
(see Note B) 


VOL + 0.3 V 
VOL 


VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal condttions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 0, tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tpZl 
and tpZH are the same as !en. 


G. 
tplH 
and tpHl 
are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member 
of the Texas Instruments 
Wldebusn• 
Family 


• 
EPler" 
(Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-833C, 
Method 
3015; 
Exceeds 
200 V Using 
Machine 
Model 
(C = 200 pF, 
R = 0) 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEDEC 
Standard 
JESD-17 


• 
Bus Hold On Data Inputs 
Eliminates 
the 
Need for External 
Pullup/Pulldown 
Resistors 


• 
Package 
Options 
Include 
Plastic 
30Q-mll 
Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) 
Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


This 
16-bit edge-triggered 
D-type flip-flop 
is 
designed for 2.3-V to 3.6-V Vcc operation. 


The SN74ALVCH16374 
is particularly suitable 


for 
implementing 
buffer 
registers, 
I/O ports, 


bidirectional bus drivers, and working registers. It 
can be used as two 8-bit flip-flops or one 16-bit 
flip-flop. On the positive transition of the clock 
(CLK) input, the Q outputs of the flip-flop take on 
the logic levels set up at the data (D) inputs. OE) 
can be used to place the eight outputs in either a normal logic state (high or low logic levels) or a high-impedance 
state. In the high-impedance state, the outputs neither load nor drive the bus lines significantly. The 
high-impedance state and the increased drive provide the capability to drive bus lines without need for interface 
or pullup components. OE does not affect internal operations of the flip-flop. Old data can be retained or new 
data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pUllup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16374 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16374 is characterized for operation from -40·C to 8S·C. 


10E 
1Q1 
1Q2 
GNO 
1Q3 
1Q4 
Vcc 
1Q5 
1Q6 
GNO 
1Q7 
1Q8 
2Q1 
2Q2 
GNO 
2Q3 
2Q4 
Vcc 
2Q5 
2Q6 
GNO 
2Q7 
2Q8 
20E 


1 U 48 


2 
47 


3 
46 
4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 
21 
28 


22 
27 


23 
26 


24 
25 


1CLK 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2CLK 
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FUNCTION 
TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


l 
t 
H 
H 


l 
t 
l 
l 


l 
H or l 
X 
00 


H 
X 
X 
Z 


10E 


1ClK 


20E 


2ClK 


1 


'" 
1EN 
48 
C1 
24 


'" 
2EN 
25 
C2 


47 
, 
r 
2 
10 
1V 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
20 
2V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 617-12. 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, '0 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
SiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC = 2.3 V to 2.7 V 
1.7 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC - 3 V 
-24 


VCC-2.3 
V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3 
V 
24 


dtldV 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOH m-100 
llA 
MINto 
MAX 
VCC-0.2 


IOH =-6 
mA, 
VIH - 1.7 V 
2.3V 
2 


VIH -1.7 
V 
2.3V 
1.7 
VOH 
V 
IOH m-12mA 
VIH m2V 
2.7 V 
2.2 


VIH =2V 
3V 
2.4 


IOH --24 
mA, 
VtH -2V 
3V 
2 


IOL = 100 llA 
MIN to MAX 
0.2 


tOL=6 
mA, 
VIL-0.7V 
2.3 V 
0.4 


VOL 
IOL -12 
mA, 
VIL. 
0.7 V 
2.3 V 
0.7 
V 


IOL -12 
mA, 
VIL m0.8 V 
2.7 V 
0.4 


IOL=24mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
llA 


VI-0.7V 
2.3V 
45 


VI_1.7V 
2.3V 
--45 


II(hold) 
VI_ 
0.8V 
3V 
75 
llA 


VI-2V 
3V 
-75 


VI- 
0 to 3.6 V 
3.6V 
±500 


IOZ 
Vo - VCC or GND 
3.6V 
±10 
llA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
llA 


t>ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
750 
llA 


Ci 
Control inputs 
VI - VCC or GND 
3 
3.3V 
pF 
Data Inputs 
6 


Co 
Outputs 
Vo - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX use the appropriate values under recommended 
operating conditions. 


j: Typical values are measured at VCC = 3.3 V, TA _ 25°C. 


timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figures 1 and 2) 


Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before CLKi 
2.1 
2.2 
1.9 
ns 


th 
Hold time, data after CLKi 
0.6 
0.5 
0.5 
ns 
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switching 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC = 2.5 V 
VCC = 2.7 V 
VCC = 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
Imax 
150 
150 
150 
MHz 


led 
ClK 
a 
1 
5.9 
4.9 
1 
4.2 
ns 


ten 
ClK 
a 
1 
6.7 
5.9 
1 
4.8 
ns 


!dis 
ClK 
a 
1.7 
5.5 
4.7 
1.2 
4.3 
ns 


VCC= 2.5V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±0.3V 
UNIT 


TYP 
TYP 
IOutputs enabled 
31 
30 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
Cl- 
50 pF. 
1-10 
MHz 
pF 
16 
18 
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SN74ALVCH16374 
'16-BIT EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
ITH 3-STATE OUTPUTS 
~CES021-JULY 
1995 
• 
PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
4.6V 


S1 
o 
Openr' 
-=- 


TI~~nu~ 
):<1.2V 


~ 
___ X1•2V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2~--- 
2.3V 
I-,----OV 
I 
I 


'" 
~ 
tPHL 
I 


~ 


--VOH 


1.2 V 
VOL 


Input -.i 1.2 V 


tPLH 
~ 
~ 
I 


Output 
' 
1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6 V 


tpHZ/tpZH 
GND 


14---- tw -----.l 
I 
I 


Input 
3~~~~~~~~~~~~}(~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 


~ 
1.2V 
4_1.~ 
OV 


tpZL -+l 14- 
I... . 
I 
I 
tPLZ~ 
ro- 
I 
I 
I I 
I I 
I 


Output 
Waveform 
1 
S1 at4.6V 
(see Note B) 


I 
I 
I 
tpZH -+i 


VOL + 0.3 V 
VOL 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 0, tr s 2.5 ns. tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transttion per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 


F. 
tpZL and tpZH are the same as ten' 
G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL =50pF 


(see Note A)I 


o BV 


o 
Open 


TI~~nu~ 
):(1.5 
V 


~ 
I 
~2.7V 


___ 
)(1.5 
V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -if 
1.5 V 


tpLH 
~ 
~ 
I 


Output 
/1.5 V 


\~5~--- 
2.7V 
I-·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


--VOH 


1.5 V 
VOL 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
BV 


tpHz/tpZH 
GND 


I+-- tw ---+l 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at B V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


~ 
j 
2.7V 


~ 
1.5V 
4_1.~ 
OV 


tPZL -.l 
14- 
I 
I I 
tPLZ~ 
I I 
I 
I 
I 
I 
I 
I 
tpZH~ 


VOL + 0.3 V 
VOL 


VOH 
VOH -0.3 
V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and Jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZO. 
50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tPZL and tpZH are the same as len. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus+ ™ Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
UBETM (Universal 
Bus Exchanger) Allows 
Synchronous 
Data Exchange 


• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-SS3C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30o-mil 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Small-Outline 
(DGG) Packages 


DGG OR DL PACKAGE 
(TOPVIEWj 


description 


This 9-bit, 4-port universal bus exchanger 
is 
designed for 2.3-V to 3.6-V Vee operation. 


The SN74ALVCH16409 allows synchronous data 
exchange between four different buses. 


Data flow iscontrolled bythe select (SELO-SEL4) 
inputs. A data-flow state is stored on the rising 
edge of the clock (CLK) input if the select-enable 
(SELEN) input is low. Once a data-flow state has 
been established, data is stored in the flip-flop on 
the rising edge of CLK if SELEN is high. 


The data-flow control logic is designed to allow glitch-free data transmission. 


To ensure the high-impedance state during power up or power down, SELEN should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16409 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH 16409 is characterized for operation from -40°C to S5°C. 


PRE 
SElO 


1A1 
GND 
lA2 
lA3 
Vcc 
lA4 
lA5 
lA6 
GND 
lA7 
lA8 
lA9 
2Al 
2A2 


2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 


2A9 
SEL1 
SEL2 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


elK 
SElEN 
lBl 
GND 
lB2 
lB3 
Vcc 
lB4 


1B5 
lB6 
GND 
lB7 
lB8 
lB9 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2B9 
SEl4 
SEl3 
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INPUTS 
OUTPUT 


SEND 
RECEIVE 
ClK 
PORT 
PORT 


X 
X 
Bot 


X 
L 
L 


X 
H 
H 
i 
L 
L 
i 
H 
H 


H 
X 
Bot 


L 
X 
Bot 
t Output 
level 
before 
the 


indicated 
steady-state 
input 
conditions were established 
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BUS EXCHANGER 
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INPUTS 
DATAFLOW 
SELEN 
eLK 
SELO 
SEL1 
SEL2 
SEL3 
SEL4 


H 
i 
x 
x 
x 
x 
X 
No change 


L 
i 
0 
0 
0 
0 
0 
None, alii/Os 
011 


L 
i 
0 
0 
0 
0 
1 
Not used 


L 
i 
0 
0 
0 
1 
0 
Not used 


L 
i 
0 
0 
0 
1 
1 
Not used 


L 
i 
0 
0 
1 
0 
0 
Not used 


L 
i 
0 
0 
1 
0 
1 
Not used 


L 
i 
0 
0 
1 
1 
0 
Not used 


L 
i 
0 
0 
1 
1 
1 
Not used 


L 
i 
0 
1 
0 
0 
0 
2A to 1A and 18 to 28 


L 
i 
0 
1 
0 
0 
1 
2Ato 
1A 


L 
i 
0 
1 
0 
1 
0 
28 to 18 


L 
i 
0 
1 
0 
1 
1 
2A to 1A and 28 to 18 


L 
i 
0 
1 
1 
0 
0 
1A to 2A and 18 to 28 


L 
i 
0 
1 
1 
0 
1 
1At02A 


L 
i 
0 
1 
1 
1 
0 
18t028 


L 
i 
0 
1 
1 
1 
1 
1A t02A 
and 28 to 18 


L 
i 
1 
0 
0 
0 
0 
1A to 18 and 28 to 2A 


L 
i 
1 
0 
0 
0 
1 
1Ato 
18 


L 
i 
1 
0 
0 
1 
0 
2At028 


L 
i 
1 
0 
0 
1 
1 
1A to 18 and 2A to 28 


L 
i 
1 
0 
1 
0 
0 
18 to 1A and 2A to 28 


L 
i 
1 
0 
1 
0 
1 
18to1A 


L 
i 
1 
0 
1 
1 
0 
28t02A 


L 
i 
1 
0 
1 
1 
1 
18 to 1A and 28 to 2A 


L 
i 
1 
1 
0 
0 
0 
28 to 1A and 2A to 18 


L 
i 
1 
1 
0 
0 
1 
18 to 2A 


L 
i 
1 
1 
0 
1 
0 
28to 
1A 
L 
i 
1 
1 
0 
1 
1 
28 to 1A and 18 t02A 


L 
i 
1 
1 
1 
0 
0 
1A to 28 and 18 t02A 
L 
i 
1 
1 
1 
0 
1 
1At028 


L 
i 
1 
1 
1 
1 
0 
2A to 18 
L 
i 
1 
1 
1 
1 
1 
1A to 28 and 2A to 18 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 V to 4.6 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
VCC = 2.7 V to 3.6 V 
2 
High-level input voltage 
V 
VCC=2.3Vt02.7V 
1.7 


VIL 
Low-level input voltage 
VCC = 2.7 V to 3.6 V 
0.8 
V 
VCC=2.3Vt02.7V 
0.7 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC=2.3V 
-12 


IOH 
High-level output current 
VCC=2.7V 
-12 
mA 


VCC=3 
V 
-24 


VCC -2.3 
V 
12 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 


VCC = 3 V 
24 


AtlAv 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:I: 
MAX 
UNIT 


10H - -100 
IIA 
MIN to MAX 
VCC-0.2 


IOH--6mA, 
VIH - 1.7 V 
2.3V 
2 


VIH _1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH-2V 
2.7 V 
2.2 


VIH .2V 
3V 
2.4 


IOH--24mA, 
VIH -2V 
3V 
2 


10L - 100 IIA, 
MIN to MAX 
0.2 


IOL-6mA, 
VIL-O.7V 
2.3V 
0.4 


VOL 
VIL-0.7V 
2.3 V 
0.7 
V 
IOL-12 
mA 
VIL - 0.8 V 
2.7 V 
0.4 


IOL-24mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IIA 


VI-0.7V 
45 
2.3V 
VI_l.7V 
-45 


II(hold) 
VI-0.8V 
75 
IIA 
3V 
VI-2V 
-75 


VI-Ot03.6V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
40 
IIA 


.:lICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vl03.6 
V 
750 
IIA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3V 
8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating cond~ions. 


:I:All typical values are measured at VCC • 3.3 V, TA - 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


timing 
requirements 
over recommended ranges of supply 
voltage and operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 2.5 V 
VCC=2.7V 
VCC = 3.3 V 
±O.2V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
120 
0 
120 
0 
120 
MHz 


tw 
Pulse duration, CLK high or low 
4.2 
4.2 
3 
ns 


A or B before CLKi 
1.9 
1.9 
1.4 


tsu 
Setup time 
SEL before CLK't 
5.1 
4.2 
3.5 


SELEN before CLK't 
ns 
2.5 
2.5 
1.8 


PRE before CLK't 
1 
1 
0.7 


A or B after CLK't 
0.8 
0.8 
1 


th 
Hold time 
SEL after CLK't 
0 
0 
0 
ns 


SELEN after CLKi 
0.5 
0.5 
0.8 
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switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 


temperature, CL = 50 pF (unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
120 
120 
120 
MHz 


too 
ClK 
(A or B) 
BorA 
2 
6.6 
5.7 
1.5 
5.1 
ns 


ten 
ClK(SEl) 
AorB 
2.5 
7.4 
6.3 
2 
5.7 
ns 


leiis 
ClK(SEl) 
AorB 
3 
7.3 
6 
2 
5.7 
ns 


leiis 
PRE 
AorB 
3.5 
7.7 
6.5 
2.5 
6.1 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
Cl. 
50 pF, 
f.l0MHz 
60 
60 
pF 
IOutputs disabled 


I 
I 
I 
Ith 
I 
I 
I 
I 
I 
I 
I 
I 
I 


SEl 
~tsu 
: th 


I 
I 
I 
I 


S~~ 


ClK 
(SEl) 
A or B I 
: 
I 
R~~~ 
~ 
. 
_ 


Itpd I 
I ten 
I 
I 


ClK 
A or B 
ClK 
(SEl) 
AorB 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 
4.6V 


51 
o 
Openr' 
-=- 


TI~~nu~ 
):(1.2 
V 


~ 
___ 
*1.2 V 
€ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2-;--- 
2.3V 
I-·----OV 
I 
I 


'oil 
~ 
tPHL 
I 


~ 


-VOH 
1.2 V 


VOL 


Input-i 1.2 V 


tPLH 
~ 
~ 
I 


Output 
'1.2V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
4.6V 


tPHZItPZH 
GND 


14-- tw ----+! 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 


~ 
1.2V 
4_1.~V 
OV 


tPZL -.f 
14-t 
-.! ""- 
II 
PLZ-lro- 
I 1----.1-1- 
2.3V 
I 
I 
1.2V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
tPHZ~!+- 


tpZH -+t 
14- 
I 


I 
tv;--- 
VOH 


_____ 
'._1._2 V 
~H 
-0.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
51 at4.6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as 'dis. 


F. 
tpZL and tpZH are the same as Ien. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
{see Note A} T 


o 6V 


Sl 
o Openr' 
-=- 


TI~~nu~ 
):(1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --If 1.5 V 


tPLH 
14 
~ 
I 


Output 
/1.5 V 


\1.5-;--- 
2.7V 


I "",----oV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5V 


VOL 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHz/tpZH 
GND 


14--- tw --+I 
I 
I 


Input 
3~~~~~~~~~~~~'1~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
{low-level 
enabling} 
~ 
j 
2.7 V 


~ 
1.5V 
4_1.~ 
OV 


tPZL --.l 
14-t 
-J ""-- 
I I 
PLZ 
- I 
....- 


I '---l-l- 
3V 
I 
1.5V 
I 
VOL + 0.3 V 


I 
---- 
VOL 


tPZH -.l 
~PHZ 
-+i l+- 


I 
tv':--- 
VOH 


______ 
' __ l.~V 
~H 
- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
{see Note B) 


r- OTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus+ 
™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
B-Port Outputs Have Equivalent 26-0 
Series Resistors, So No External Resistors 
are Required 


• 
UBETM (Universal 
Bus Exchanger) Allows 
Synchronous 
Data Exchange 


• 
ESO Protection 
Exceeds 2000 V Per 
Mll-STO-883C, 
Method 3015; Exceeds 
200 V Using Machine Model 
(C = ~OOpF, R = 0) 


• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic Shrink 
Small-Outline 
(Ol) and Thin Shrink 
Smail-Outline 
(OGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


PRE 
SElO 
1A1 
GND 
1A2 
1A3 
Vcc 
1A4 
1A5 
1A6 
GND 
1A7 
1A8 
1A9 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2A9 
SEL1 
SEL2 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


elK 
SElEN 
181 
GND 
182 
183 
Vcc 
184 
185 
186 
GND 
187 
188 
189 
281 
282 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
289 
SEl4 
SEl3 


This 9-bit 4-port 
universal bus exchanger 
is 
designed for 2.3-V to 3.6-V Vee operation. 


The SN74ALVCHR162409 allows synchronous 
data exchange between four different buses. Data 
flow is controlled by the select (SELO-SEL4) 
inputs. A data-flow state is stored on the rising 
edge of the clock 
(CLK) input, provided the 
select-enable (SELEN) input is low. Once a data-flow state is established, data is stored in the flip-flop on the 
rising edge of the CLK, provided SELEN is high. 


The data-flow control logic is designed to allow glitch-free data transmission. 


The B outputs, which are designed to sink up to 12 mA, include 26-0 resistors to reduce overshoot and 
undershoot. 


To ensure the high-impedance state during power up or power down, SELEN should be tied to Vee through a 
pullup resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCHR162409 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCHR162409 is characterized for operation from -40°C to 85°C. 
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Rf!)i\1 O~f\c1M"0f~"'0ge 
lugl"] 


CLK 
56 


55 
28 
SELEN 
SEL2 


2 
29 
SELO 
Flow and Storage 
Control 
SEL3 


SEL1 
27 
30 
SEL4 
---,IIII 
IIIII 


I 
2Ax 
2Bx 
I 


One of Nine Channels 
I 
~---------------------------------~ 


INPUTS 
OUTPUT 


SEND 
RECEIVE 
CLK 
PORT 
PORT 


X 
X 
Bot 


X 
L 
L 


X 
H 
H 
i 
L 
L 
i 
H 
H 


H 
X 
Bot 


L 
X 
Bot 
t Output 
level 
before 
the 
indicated 
steady-state 
input 
conditions were established 
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INPUTS 


SELEN 
DATA FLOW 
eLK 
SELO 
SEL1 
SEL2 
SEL3 
SEL4 


H 
t 
x 
x 
x 
x 
X 
No change 


L 
t 
0 
0 
0 
0 
0 
None. alii/Os 
off 


L 
t 
0 
0 
0 
0 
1 
Not used 


L 
t 
0 
0 
0 
1 
0 
Not used 


L 
t 
0 
0 
0 
1 
1 
Nol used 


L 
t 
0 
0 
1 
0 
0 
Not used 


L 
t 
0 
0 
1 
0 
1 
Not used 


L 
t 
0 
0 
1 
1 
0 
Nolused 


L 
t 
0 
0 
1 
1 
1 
Not used 


L 
t 
0 
1 
0 
0 
0 
2A to lA and lB t02B 


L 
t 
0 
1 
0 
0 
1 
2Ato 
lA 


L 
t 
0 
1 
0 
1 
0 
2Bto 
lB 


L 
t 
0 
1 
0 
1 
1 
2A to lA and 2B to lB 


L 
t 
0 
1 
1 
0 
0 
lA t02A 
and lB to 2B 


L 
t 
0 
1 
1 
0 
1 
lA t02A 


L 
t 
0 
1 
1 
1 
0 
lB to 2B 


L 
t 
0 
1 
1 
1 
1 
lA 102A and 2B to lB 


L 
t 
1 
0 
0 
0 
0 
lA 10 lB and 2B 102A 


L 
t 
1 
0 
0 
0 
1 
lAto 
lB 


L 
t 
1 
0 
0 
1 
0 
2Al02B 


L 
t 
1 
0 
0 
1 
1 
lA to lB and 2A 102B 


L 
t 
1 
0 
1 
0 
0 
lB to lA and 2A 102B 


L 
t 
1 
0 
1 
0 
1 
lBto 
lA 


L 
t 
1 
0 
1 
1 
0 
2B 102A 


L 
t 
1 
0 
1 
1 
1 
lB 10 lA and 2B 102A 


L 
t 
1 
1 
0 
0 
0 
2B to lA and 2A 10 lB 
L 
t 
1 
1 
0 
0 
1 
lBto2A 


L 
t 
1 
1 
0 
1 
0 
2Bto 
lA 


L 
t 
1 
1 
0 
1 
1 
2B to lA and lB to 2A 


L 
t 
1 
1 
1 
0 
0 
lA t02B 
and lB 102A 


L 
t 
1 
1 
1 
0 
1 
lA t02B 


L 
t 
1 
1 
1 
1 
0 
2Ato 
lB 


L 
t 
1 
1 
1 
1 
1 
lA 102B and 2A to lB 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 1/0 ports (see Note 1) 
-0.5 
V to 4.6 V 
1/0 ports (see Notes 
1 and 2) 
-0.5 
V to VCC + 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each VCC or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC = 2.7 V to 3.6 V 
2 
VIH 
High-level input voltage 
VCC - 2.3 V to 2.7 V 
1.7 
V 


VCC • 2.7 V to 3.6 V 
0.8 
V 
VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC=2.3V 
-6 
mA 


IOH 
High-level output current 
VCC-2.7V 
-8 
mA 


VCC=3 
V 
-12 
mA 


VCC-2.3 
V 
6 
mA 


IOL 
Low-level output current 
VCC - 2.7 V 
8 


VCC-3V 
mA 
12 


!J.t/Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


IOH--l00lJA 
MIN to MAX 
VCC-0.2 


10H --4 
mA, 
VIH = 1.7V 
2.3V 
1.9 


IVIH=1.7V 
2.3V 
1.7 
VOH 
10H =-6 
mA 
IVIH _2V 
V 
3V 
2.4 


10H =-8 
mA, 
VIH =2V 
2.7V 
2 


IOH--12mA, 
VIH -2V 
3V 
2 


10l = 100 IlA 
MIN to MAX 
0.2 


IOl-4 
mA, 
Vil 
- 0.7 V 
2.3V 
0.4 


I Vil 
- 0.7 V 
2.3 V 
0.55 
VOL 
10l= 
6 mA 
IVil 
- 0.8 V 
V 
3V 
0.55 


10l- 
8mA, 
Vil 
- 0.8 V 
2.7V 
0.6 


IOl-12 
mA, 
Vil 
- 0.8 V 
3V 
0.8 


II 
VI - VCC or GND 
3.6V 
±5 
lJA 


VI- 
0.7 V 
45 
2.3V 
V,_1.7V 
-45 


II(hold) 
VI_ 
0.8 V 
75 
lJA 


VI-2V 
3V 
-75 


VI-Ot03.6V 
3.6 V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
lJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
lJA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6V 
750 
lJA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IAorBports 
Va - VCC or GND 
3.3V 
8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values specified under recommended 
operating conditions. 


:I:All typical values are at VCC = 3.3 V, TA = 25°C. 
§ For 1/0 ports, the parameter 
IOZ includes the input leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


vcc = 2.5 V 
VCC=2.7V 
VCC = 3.3V 
±O.2V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
120 
a 
120 
a 
120 
MHz 


tw 
Pulse duration 
ClK 
high or low 
4.2 
4.2 
3 
ns 


A or B before ClKi 
1.9 
1.9 
1.4 


tsu 
Setup time 
SEl 
before ClKi 
5.1 
4.2 
3.5 


SElEN 
before clKi 
ns 
2.5 
2.5 
1.8 


PRE before ClKi 
1 
1 
0.7 


A or B after ClKi 
0.8 
0.8 
1 


th 
Hold time 
SafterClKi 
a 
a 
0 
ns 


SElEN 
after ClKi 
0.5 
0.5 
0.8 
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switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
VCC = 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUTI 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
120 
120 
120 
MHz 


tpd 
CLK(Aor 
Bl 
BorA 
2 
7.5 
7 
1.5 
6.2 
ns 


ten 
CLK(SEL) 
AorB 
2.5 
8.3 
7.6 
2 
6.8 
ns 


ldis 
CLK(SEL) 
AorB 
3 
7.8 
6.4 
2 
6.1 
ns 


ldis 
PRE 
AorB 
3.5 
8.4 
7 
2.5 
6.4 
ns 


PARAMETER 
TEST CONDITIONS 
VCC = 2.5 V 
VCC=3.3V 
UNIT 
±O.2V 
±O.3V 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
CL- 
50 pF, 
f=10MHz 
60 
60 
I Outputs disabled 
pF 


I 
I 
I 
It 
I 
I 
I 
I 
I 
I 
I 
I 
I 


SEL 
~tsu 
: th 


I 
I 
I 
I 
S;~~ 


CLK (SELl A or B I 
: 
I 


R~~~ 
~ 
'_oJ 
_ 


Itpd I 
I ten I 
I 


CLK A or B 
CLK (SELl 
AorB 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 


Under Test 


CL=50 
pF 


(see Note A) T 


o 
4.6V 
o Open 


TI~~n~ 
):<1.2 V 


~ 
I~;~ 
*UV 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;:-2-;--- 
2.3V 


I .••·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 
1.2V 


VOL 


Input --!f1.2 V 


I 
tPLH 
j4 
~I 
I 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZf1PZL 
4.6 V 


tpHz/tpZH 
GND 


I+--- 
tw ---+l 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.2~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~. 
I 
2.3V 


. 
i'1.2V 
4_ 
1 


.: 
ov 


tPZL --+I 
i+- 
I 
I 
I 
tPLZ~ 
14- 


I 
I 
I I 
I I 
I 


Output 
Waveform 
1 
S1 at4.6V 
(see Note B) 
I 
I 
I 
tpZH 
~ 


VOL + 0.3 V 
VOL 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOH 
VOH -0.3 
V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 Is for an output with internal condnions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


S1 
o 
Openr' 
-=- 


TI~~nu~ 
):(1.5 
V 


~ 
I 
~2.7V 
Data 
'\,j 
Input 
7\1.5V 
1.5V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\1.5~--- 
2.7V 


I "',----OV 
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NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo 
s 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis· 


F. 
tpZL and tpZH are the same as ten. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebusn, Family 


• 
UBTn, (Universal Bus Transceiver) 
Combines 
OoTypeLatches and OoType 
Flip-Flops 
for Operation In Transparent, 
Latched, or Clocked Mode 


• 
EPIC ™ (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Oata Inputs Eliminates the 
Need for External PulluplPulldown 
Resistors 
• 
Package Options Include Plastic 30Q.mll 
Shrink Smail-Outline 
(OL) and Thin Shrink 
Smail-Outline 
(OGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 
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This 18-bit universal bus transceiver is designed 
for 2.3-V to 3.6-V VCC operation. 


Data flow 
in each direction 
is controlled 
by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB 
and 
LEBA), 
and 
clock 
(CLKAB 
and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 
is low,the A-bus data is stored in the latch/flip-flop 
on 
the 
high-to-Iow 
transition 
of 
CLKAB. 


Output-enable OEAB is active high. When OEAB 
is high, the B-port outputs are active. When OEAB 
is 
low, 
the 
B-port 
outputs 
are 
in 
the 
high-impedance state. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high, and OEBA is active low). 


To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor and OEAB should be tied to GNDthrough a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16500 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16500 is characterized for operation from -40°C to 85°C. 
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INPUTS 
OUTPUT 
OEAB 
LEAB 
CLKAB 
A 
B 


L 
X 
X 
X 
Z 


H 
H 
X 
L 
L 


H 
H 
X 
H 
H 


H 
L 
.j. 
L 
L 


H 
L 
.j. 
H 
H 


H 
L 
H 
X 
BO* 


H 
L 
L 
X 
BO§ 
t A-to-B data flow is shown: B-to-A flow Is similar but 
uses OEBA, LEBA, and CLKBA. 


* Output level before the indicated steady-state 
input 
conditions were established 
§ Output level before the indicated steady-state 
input 
conditions 
were established, 
provided 
that CLKAB 
was low before LEAB went low 
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18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
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1995 
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OEAB 


ClKAB 
55 


lEAB 
2 


lEBA 
28 


ClKBA 
30 


10 


C1 
ClK 


10 


C1 
ClK 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 V to 4.6 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±1 00 mA 
Maximum power dissipation at TA = 55cC (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65cC 
to 150cC 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C 
and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply vo~age 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 


VIH 
High-level input voltage 
V 
VCC-2.7Vt03.6V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC -2.3 
V 
-12 


10H 
High-level output current 
VCC =2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC-2.3V 
12 


10L 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC - 3 V 
24 


At/Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOH--1001lA 
MINto 
MAX 
VCC-0.2 


10H _-6mA, 
VIH-l.7V 
2.3V 
2 


VIH -1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH _2V 
2.7V 
2.2 


VIH =2V 
3V 
2.4 


10H _-24 
mA, 
VIH =2V 
3V 
2 


10L - 100 IIA 
MINto 
MAX 
0.2 


10L= 6 mA, 
VIL - 0.7 V 
2.3 V 
0.4 


VOL 
IVIL = 0.7 V 
2.3V 
0.7 
V 
IOL-12mA 
IVIL - 0.8 V 
2.7 V 
0.4 


IOL-24mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6 V 
±5 
IIA 


VI- 
0.7 V 
45 
2.3V 
VI_l.7V 
-45 


II(hold) 
VI-0.8V 
75 
IIA 
3V 
VI-2V 
-75 


VI = Oto 3.6 V 
3.6V 
±SOO 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI = VCC or GND, 
10-0 
3.6V 
40 
IIA 


A1CC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6 
V 
750 
IIA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate 
values under recommended 
operating conditions. 
i Typical values are measured at VCC • 3.3 V, TA • 25·C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
UBTTM (Universal 
Bus Transceiver) 
Combines 
D-Type Latches and D-Type 
Flip-Flops 
for Operation In Transparent, 
Latched, or Clocked Mode 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulidown 
Resistors 


• 
Package Options Include Plastic 30G-mil 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


OGG OR OL PACKAGE 
(TOP VIEW) 


This 18-bit universal bus transceiver is designed 
for 2.3-V to 3.6-V Vcc operation. 


Data flow 
in each direction 
is controlled 
by 
output-enable (OEAB and OEBA), latch-enable 
(LEAB 
and 
LEBA), 
and 
clock 
(CLKAB 
and 
CLKBA) inputs. For A-to-B data flow, the device 
operates in the transparent mode when LEAB is 
high. When LEAB is low, the A data is latched if 
CLKAB is held at a high or low logic level. If LEAB 
is low, the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB. When OEAB is high, 
the outputs are active. When OEAB is low, the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OEBA should be tied to Vcc through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary (OEAB is active high and OEBA is active low). 


The SN74ALVCH16501 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16501 is characterized for operation from -40°C to 85°C. 
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t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA. LEBA, and CLKBA. 


t Outpu1 level before the indicated steady-state 
input 
conditions were established, 
provided that CLKAB is 
high before LEAB goes low 
§ Output level before the indicated steady-state 
inpu1 
conditions were established 
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OEAB 


55 
ClKAB 


lEAB 
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ClK 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 
V to 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCc) 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VCc) 
±50 mA 
Continuous 
current through each Vcc 
or GND 
±100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 
2. 
This value 
is limited to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refertothe 
Package 
Thermal 
Considerafions 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Dafa Book, literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC-3V 
-24 


VCC-2.3V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3V 
24 
tot/tov 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


-!J11ExAs 
INSTRUMENTS 
POST OFFICE BOX _ 
• DAllAS. TEXAS 75265 


SN74ALVCH16501 
18·BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES024-JULY 
1995 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
lJA 
MINto 
MAX 
VCC-0.2 


IOH--6mA, 
VIH-l.7V 
2.3 V 
2 


VIH-l.7V 
2.3V 
1.7 
VOH 
V 
10H --12mA 
VIH _2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH .2V 
3V 
2 


10l - 100 lJA 
MIN to MAX 
0.2 


10l- 
6 mA, 
Vll-0.7V 
2.3V 
0.4 


Val 
IOl-12mA 
Vll-0.7V 
2.3V 
0.7 
V 


Vil 
- 0.8 V 
2.7 V 
0.4 


IOl-24mA, 
Vil 
- 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
lJA 


VI-0.7V 
45 
2.3V 
VI-l.7V 
-45 


II(hold) 
VI-0.8V 
75 
/IA 
3V 
VI_2V 
-75 


VI- 
Ot03.6 
V 
3.6 V 
±500 


10Z§ 
Va - VCC or GND 
3.6 V 
±10 
/IA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
/IA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
750 
/IA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IA or B ports 
Va - VCC or GND 
3.3V 
8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC - 3.3 V, TA - 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


timing requirements 
over recommended operating free-air temperature range (unless otherwise 
noted) 


VCC =2.5V 
VCC = 2.7 V 
VCC =3.3V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration 
lE high 
3.3 
3.3 
3.3 


ns 
ClK 
high or low 
3.3 
3.3 
3.3 


Data before ClKi 
2.2 
2.1 
1.7 


tsu 
Setup time 
Data before lE.J-, ClK 
high 
1.9 
1.6 
1.5 
ns 


Data before lE.J-, ClK 
low 
1.3 
1.1 
1 


th 
Hold time 
Data after ClKi 
0.6 
0.6 
0.7 


Data after lE.J-, ClK 
high or low 
ns 
1.4 
1.7 
1.4 
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switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC = 2.5 V 
VCC = 2.7 V 
VCC = 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


AorB 
BorA 
1.2 
5.4 
4.5 
1 
3.9 


lpd 
LE 
AorB 
1.6 
6.3 
5.3 
1.3 
4.6 
ns 


CLK 
AorB 
1.7 
6.7 
5.6 
1.4 
4.9 


ten 
OEAB 
B 
1.1 
6.3 
5.3 
1 
4.6 
ns 


ldis 
OEAB 
B 
2.2 
6.4 
5.7 
1.4 
5 
ns 


ten 
OEBA 
A 
1.4 
6.8 
6 
1.1 
5 
ns 


ldis 
OEBA 
A 
2 
5.5 
4.6 
1.3 
4.2 
ns 


Vcc = 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
44 
54 
IOutputs disabled 
CL. 
50 pF, 
f.10MHz 
pF 
6 
6 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 4.6V 


S1 
o 
Openr' 


-=- 


TI~~~ 
):(1.2v 


~ 
I 
~2.3V 


I~=~ 
)(1.2V 
~ 
OV 


\~2~--- 
2.3V 
I~·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 


1.2V 


VOL 


Input --if 
1.2V 


tpLH 
~ 
~ 


I 


Output 
11.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6V 


tPHz/tpZH 
GND 


I4-tw--+l 
I 
I 


Input 
3~~~~~~~~~~~~y<~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) ~ 
I 
UV 


~ 
1.2V 
4_ 
1 
.:: 
ov 


tPZL -.f 
}4-t 
-J 
L.L- 
I I 
PLZ 
- I 
,..-- 


I I---l-l- 
2.3 V 
I 
1.2V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
tPHZ-+j 
i+ 
tpZH -+I 
14-- 
I 


I 
4v;--- 
VOH 


____ 
!~.~V 
-';:'H 
-0.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal condttions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. Zo = 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as Ietis. 


F. 
tPZL and tpZH are the same as len. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


Sl 
o 
Openr 


D 


-=- 


TI~~nu~ 
~ 
.••1-.5-V----- 


~ 
tsu·~ 
th 


___ 
*1.5 V 


~ 
I 


~ 
~OV 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-:;5-;--- 
2.7V 
I-·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


--VOH 


1.5 V 


VOL 


Input -.i 1.5 V 


tPLH 
-~--~~-; 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHz/tpZH 
GND 


I4--tw 
--.l 


"oA 3~~~~~~~~~~~=*_-1-'_5~V~-_-_-_- 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


VOL + 0.3 V 
---- 
VOL 


~PHZ-+j 
j+ 


___ 
•••!,-I._1._5V 
~~0.3V 
::H 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


NOTES: 
A. 
Cl includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo 
E 50 n. tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 


F. 
tPZl 
and tPZH are the same as ten' 


G. 
tplH 
and tpHl 
are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
WldebusT" 
Family 
• 
EPleT" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Option Includes Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 18-bit universal bus transceiver is designed 
for 2.3-V to 3.6-V VCC operation. 


Data flow in each direction 
is controlled 
by 
output-enable 
(OEAB and OEBA) 
and clock 
enable (ClKENAB and ClKENBA) inputs. Forthe 
A-to-B data flow, the data flows through a single 
register. The B-to-A data can flow through a 
four-stage pipeline register path, or through a 
single register path, depending on the state of 
SEL. 


CLKENAB 
OEAB 
A1 
GND 
A2. 


A3 
Vcc 
A4 


A5 


A6 
GND 
A7 
A8 
A9 
A10 
A11 
A12 
GND 
A13 
A14 


A15 
Vcc 
A16 
A17 
GND 
A18 
QEBA. 


CLKENBA 


DGG OR DL PACKAGE 
(TOP VIEW) 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 
14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 
20 
37 


21 
36 
22 
35 


23 
34 


24 
33 
25 
32 


26 
31 


27 
30 


28 
29 


SEL 
CLKAB 
B1 
GND 


B2 
B3 
Vcc 
B4 


B5 
B6 
GND 
B7 
B8 
B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vcc 
B16 
B17 
GND 
B18 
CLK1BA 
CLK2BA 
Data is stored in the internal registers on the 
low-to-high transition of the ClK input, provided 
that the appropriate ClKEN 
inputs are low. The 
A-to-B data transfer issynchronized to the ClKAB 
input, and B-to-A data transfer is synchronized 
with the ClK1 BA and ClK2BA inputs. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pUliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74AlVCH16525 
is characterized for operation from -40·C to 85·C. 
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r----- 
IIIIII 


IIIIIIIIIIL 
_ 


--------------------~ IIIIIIIII 
81 
C1 
10 
1" 
C1 
10 


C1 
10 
IIIIIIIIII 
_ 
J 


CE 


C1 


10 
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INPUTS 
OUTPUT 


CLKENAB 
CLKAB 
A 
B 


H 
X 
X 
Bot 


L 
i 
L 
L 


L 
i 
H 
H 


t Output 
level before the indicated 
steady-state 
input conditions 
were established 


INPUTS 
OUTPUT 


CLKENBA 
CLK2BA 
CLK1BA 
SEL 
B 
A 


H 
X 
X 
X 
X 
AOt 


L 
i 
X 
H 
L 
L 


L 
i 
X 
H 
H 
H 


L 
i 
i 
L 
L 
L:j: 


L 
i 
i 
L 
H 
H:j: 


t Output 
level before 
the indicated 
steady-state 
input conditions 
were 
established 
:j:Three CLK1 BA edges and one CLK2BA 
edge are needed to propagate 
data from B-to-A when SEL is low. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


§ Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The Input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC. 
2.7 V to 3.6 V 
2 
VIH 
High-level input voltage 
V 
VCC. 
2.3 V to 2.7 V 
1.7 


VCC. 
2.7 V to 3.6 V 
0.8 
VIL 
Low-level input voltage 
V 
VCC - 2.3 Vto 2.7 V 
0.7 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3 
V 
-12 


10H 
High-level output current 
VCC - 2.7 V 
-12 
mA 


VCC-3 
V 
-24 


VCC. 
2.3 V 
12 


10L 
Low-level output current 
VCC - 2.7 V 
12 
mA 


VCC·3V 
24 


11t1l1v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
/IA 
MIN to MAX 
VCC-0.2 


10H --6 
mA, 
VIH _1.7V 
2.3V 
2 
VIH.1.7 V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L - 100 /IA 
MIN to MAX 
0.2 


10L= 6mA, 
VIL - 0.7 V 
2.3V 
0.4 


VOL 
IVIL - 0.7 V 
2.3V 
0.7 
V 
IOL-12mA 
IVIL-0.8 
V 
2.7V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
/IA 


VI_0.7V 
45 
2.3V 
VI- 
1.7 V 
-45 


Ihold 
VI-0.8V 
75 
/IA 


VI_2V 
3V 
-75 


VI-Ot03.6V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
/IA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
/IA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6 
V 
750 
/IA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
IAorBports 
Vo - VCC or GND 
3.3 V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC - 3.3, TA. 
25·C. 


§ For 1/0 ports, the parameter 
10Z includes the input-leakage 
current. 
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timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature range (unless otherwise noted) 


vcc 
= 2.5 V 
Vcc 
= 2.7 V 
vcc= 
3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
120 
0 
125 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.2 
3.2 
3 
ns 


A data before CLKABi 
1.3 
1.3 
1.3 


B data before CLK2BA i 
2.1 
1.8 
1.7 


B data before CLKl BAi 
1.3 
1.2 
1.1 


tsu 
Setup time 
SEL before CLK2BAi 
3.3 
3.3 
3.3 
ns 


CLKENAB before CLKABi 
2.1 
1.9 
1.6 


CLKENBA before CLKl BAi 
2.7 
2.5 
2.1 


CLKENBA before CLK2BAi 
2.7 
2.5 
2.2 


A data alter CLKABi 
0.7 
0.4 
0.9 


B data alter CLK2BA i 
0.4 
0 
0.6 


B data alter CLKl BAi 
0.8 
0.4 
1 


th 
Hold time 
SEL alter CLK2BA i 
0 
0 
0.1 
ns 


CLKENAB alter CLKABi 
0.1 
0.3 
0.3 


CLKENBA alter CLKl BAi 
0 
0 
0.1 


CLKENBA alter CLK2BA i 
0 
0 
0 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc= 
3.3 V 


PARAMETER 
(INPUT) 
(OUTPUT) 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
120 
125 
150 
MHz 


led 
CLKAB or CLK2BA 
AorB 
1 
5.1 
4.4 
1 
4.2 
ns 


!en 
OEABorOEBA 
AorB 
1 
6.6 
6.1 
1 
5.1 
ns 


!dis 
OEABorOEBA 
AorB 
1 
6.5 
5.4 
1 
4.9 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


, 
IOutputs enabled 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
CL. 
50 pF, 
f.l0MHz 
160 
160 
pF 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 


Under Test 


CL = 50 pF 


(see Note A) T 


o 4.6V 


S1 
o 
Openr' 
-=- 


TI~~nu~ 
):(1.2v 


~ 
___ *UV 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
\~2~--- 
2.3V 


I ""·----oV 
I 
I 
'4 
~ 
tPHL 
I 


~ 


--VOH 


1.2 V 
VOL 


Input -.i 1.2V 


tPLH 
~ 
~ 


I 


Output 
/1.2 V 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6 V 


tPHZItPZH 
GND 


i4--- 
tw --.I 
I 
I 


Input 3~~~~~~~~~~~~}(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(Iow·level 
enabling) 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


~ 
I 
2.3V 


~ 
1.2V 
4_1.~ 
OV 


tPZL -+I 
14- 
I 
I 
I 
tPLZ -+j 
14- 


I I----.J-i- 
2.3V 
I 
I 
1.2V 
I 
VOL + 0.3 V 
I 
---- 
VOL 
I 
tpHZ -+j 
i+- 


tpZH -+j 
14- 
I 


____ 
,_1._1.~V 
~ 
-=-0:3 v:: 


H 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as tdis' 


F. 
tpZL and tpZH are the same as ten' 


G. 
tpLH and tpHL are the same as tpd· 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
Vee = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50pF 
(see Note A)I 


o 6V 


S1 
o Openr' 


-=- 


TI~~nu~ 
):(1.5 
V 


~ 
I~:~ ~*1.5V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
~5~--- 
2.7V 
I-,----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 


1.5V 
VOL 


Input-i 1.5V 


tPLH 
:.. 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ'tpZL 
6V 


tPHZ'tpZH 
GND 


14-- tw ----.I 
I 
I 


Input 
3~~~~~~~~~~~~J(~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.7V 


~ 
1.5V 
4_1.~ 
OV 


tPZL -+I 
14- 
I 
I 
, 
tPLZ --+j 
l+- 


I '----l-l- 
3V 
I 
1.5V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
......!.PHZ-+! ,*- 


tpZH 
~ 
.....- 
I 
t.~.:---VOH 
______ 
I__ 
1.=-V 
~H 
-0.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 aUV 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


NOTES: 
A. 
CL Includes probe and jig capac~ance. 


B. 
Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with intemal cond~ions such that the output Is high except when disabled by the output control. 


C. 
All Input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZOs 50 n, tr S 2.5 ns, tf S 2,5 ns. 
D. 
The outputs are measured one at a time w~h one transition per measurement. 


E 
tPLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as len. 
G. 
tPLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
B-Port Outputs Have Equlvalen 26-0 Series 
Resistors, So No External Resistors Are 
Required 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Option Includes Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 18-bit universal bus transceiver is designed 
for 2.3-V to 3.6-V Vcc operation. 


Data flow 
in each direction 
is controlled 
by 
output-enable 
(OEAB and OEBA) 
and clock 
enable (ClKENAB and ClKENBA) inputs. For the 
A-to-B data flow, the data flows through a single 
register. The B-to-A data can flow through a 
four-stage pipeline register path, or through a 
single register path, depending on the state of 
SEl. 


Data is stored inthe internal registers on the low-to-high transition of the ClK input, provided that the appropriate 
ClKEN inputs are low. The A-to-B data transfer is synchronized to the ClKAB input, and B-to-A data transfer 
is synchronized with the ClK1 BA and ClK2BA inputs. 


The B outputs, which are designed to sink up to 12 mA, include 26-0 resistors to reduce overshoot and 
undershoot. 


DGG OR DL PACKAGE 
(TOPVIEWj 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 
20 
37 


21 
36 


22 
35 
23 
34 
24 
33 
25 
32 


26 
31 


27 
30 


28 
29 


SEl 
ClKA8 
81 
GND 
82 
83 
Vcc 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 
Vcc 
816 
817 
GND 
818 
ClK18A 
ClK28A 


ClKENA8 
OEA8 
A1 
GND 
A2 


A3 
Vcc 
A4 


A5 


A6 
GND 


A7 


A8 


A9 


A10 
A11 
A12 
GND 


A13 
A14 


A15 
Vcc 
A16 
A17 
GND 
A18 
C5EBA 
ClKEN8A 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74AlVCH162525 
is characterized for operation from -40°C to 85°C. 
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-------------------,IIIIIIIII 
54 
81 


I 
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C1 
10 
"1 
C1 
10 


C1 
10 
C1 
10 
IIIIIIIIII 
_ 
J 


CE 


C1 
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INPUTS 
OUTPUT 


CLKENAB 
CLKAB 
A 
B 


H 
X 
X 
Bot 


L 
i 
L 
L 


L 
i 
H 
H 


t Output level before the indicated steady-state 
input conditions were established 


INPUTS 
OUTPUT 


CLKENBA 
CLK2BA 
CLK1BA 
SEL 
B 
A 


H 
X 
X 
X 
X 
Aot 


L 
i 
X 
H 
L 
L 


L 
i 
X 
H 
H 
H 


L 
i 
i 
L 
L 
Lt 


L 
i 
i 
L 
H 
Ht 


t Output level before the indicated steady-state 
input conditions 
were 
established 
t Three CLK1 BA edges and one CLK2BA edge are needed to propagate 
data from B-to-A when SEL is low. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output clamp current, 10K(Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating condttions· 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.7 V to 3.6 V 
2 
VIH 
High-level input voltage 
V 
VCC - 2.3 V to 2.7 V 
1.7 


VCC - 2.7 V to 3.6 V 
0.8 
Vll 
low-level 
input voltage 
V 
VCC - 2.3 V to 2.7 V 
0.7 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC .2.3 
V 
-12 


IOH 
High-level output current (A port) 
VCC·2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC .2.3V 
12 


IOl 
low-level 
output current (A port) 
VCC·2.7V 
12 
mA 


VCC. 
3 V 
24 


VCC-2.3V 
-6 


IOH 
High-level output current (B port) 
VCC-2.7V 
-8 
mA 


VCC-3V 
-12 


VCC .2.3 
V 
6 


IOl 
low-level 
output current (B port) 
VCC. 
2.7 V 
8 
mA 


VCC·3V 
12 


I1t1Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
jlA 
MIN to MAX 
VCC-0.2 


IOH--6mA, 
VIH _1.7V 
2.3V 
2 


VIH -1.7V 
2.3V 
1.7 
VOH (A port) 
V 
'OH--12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


IOH--24mA, 
VIH -2V 
3V 
2 


10H. 
-100 
jlA 
MINto 
MAX 
VCC-0.2 


IOH--4mA. 
VIH -1.7V 
2.3V 
1.9 
IVIH -1.7 
V 
2.3V 
1.7 
VOH (Bport) 
IOH--6mA 
IVIH 
-2V 
V 
3V 
2.4 


IOH--8mA, 
VIH .2V 
2.7V 
2 


IOH--12mA, 
VIH -2V 
3V 
2 


'OL- 
100 jlA 
MIN to MAX 
0.2 


IOL-6 
mA, 
VIL- 
0.7V 
2.3V 
0.4 


VOL (Aport) 
IVIL-0.7V 
2.3V 
0.7 
V 
IOL-12 
mA 
IVIL - 0.8 V 
2.7V 
0.4 


IOL-24 
mA, 
VIL-0.8V 
3V 
0.55 


10L - 100 jlA 
MIN to MAX 
0.2 


IOL-4 
mA. 
VIL-0.7V 
2.3V 
0.4 


VOL (B port) 
tOL - 6 mA 
IVll-0.7V 
2.3V 
0.55 
IVil. 
0.8 V 
V 
3V 
0.55 


'Ol-8mA, 
Vil 
- 0.8 V 
2.7V 
0.6 


IOl-12mA, 
VIL - 0.8 V 
3V 
0.8 


II 
VI - VCC or GND 
3.6 V 
±5 
jlA 


V,-0.7V 
45 


VI= 
1.7V 
2.3V 
-45 


Ihold 
VI-0.8 
V 
75 
jlA 


VI=2V 
3V 
-75 


VI-Oto3.6V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
jlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
jlA 


A1CC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6 
V 
750 
jlA 


Ci 
IControl inputs 
VI • Vcc 
or GND 
3.3 V 
3 
pF 


Co 
IAorBports 
Vo - VCC or GND 
3.3 V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


oj: All typical values are at VCC - 3.3 V. TA = 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature range (unless otherwise noted) 
vcc = 2.5 V 
VCC=2.7V 
VCC=3.3V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
120 
0 
125 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.2 
3.2 
3 
ns 


A data before CLKABi 
1.3 
1.3 
1.3 


B data before CLK2BA i 
2.1 
1.8 
1.7 


B data before CLK1 BAi 
1.3 
1.2 
1.1 


tsu 
Setup time 
SEL before CLK2BA i 
3.3 
3.3 
3.3 
ns 


CLKENAB before CLKABi 
2.1 
1.9 
1.6 


CLKENBA before CLK1BAi 
2.7 
2.5 
2.1 


CLKENBA before CLK2BA i 
2.7 
2.5 
2.2 


A data after CLKABi 
0.7 
0.4 
0.9 


B data after CLK2BA i 
0.4 
0 
0.6 


B data after CLKl BAi 
0.8 
0.4 
1 


th 
Hold time 
SEL after CLK2BA i 
0 
0 
0.1 
ns 


CLKENAB after CLKABi 
0.1 
0.3 
0.3 


CLKENBA after CLK1BAi 
0 
0 
0.1 


CLKENBA after CLK2BA i 
0 
0 
0 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 
. 


FROM 
TO 
VCC=2.5V 
VCC=2.7V 
VCC= 
3.3 V 


PARAMETER 
±O.2V 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
120 
125 
150 
MHz 


CLKAB 
B 
1 
6.1 
5.4 
1 
4.7 
lpd 
CLK2BA 
ns 
A 
1 
5.1 
4.4 
1 
4.2 


OEBA 
A 
1 
6.6 
6.1 
1 
5.1 
ten 
OEAB 
B 
1 
7.2 
6.8 
ns 
1 
5.7 


OEBA 
A 
1 
6.5 
5.4 
1 
4.9 
ldis 
OEAB 
ns 
B 
1 
6.5 
5.4 
1 
4.9 


VCC = 2.5 V 
VCC = 3.3 V r UNIT 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
CL-50 
pF, 
f-10 
MHz 
160 
160 
pF 
IOutputs disabled 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 4.6V 


S1 
o 
Open 
r" 
-=- 


TI~~:~ 
):(1.2 V 


~ 
___ 
*1.2 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --i 1.2V 


tPLH 
~ 
~ 


1 


Output 
/1.2 V 


\~2~--- 
2.3V 


1 "",----OV 


1 
1 
~ 
~ 
tPHL 
I 


~ 


-VOH 


1.2 V 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6V 


tPHZ/tpZH 
GND 


I4--tw--+l 


I 
1 


Input 
3~~~~~~~~~~~~J(~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low· level 
enabling) ~ 
I 
2.3 V 


~ 
1.2V 
4_1.~ 
OV 


tPZL -.t 
I+- 
I 
I 1 
tPLZ -+j 
l+- 


I 1------1-1- 
2.3V 
I 
1.2V 
I 
VOL+O.3V 
I 
---- 
VOL 


tpZH 
~ 
~PHZ 
-+l l+ 


!1.2V 
tvOH~o-:avVOH 


--------- 
---~~---- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at4.6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is lor an output with internal conditions such that the output is low except when disabled by the output control. 


Wavelorm 2 is lor an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the lollowing characteristics: 
PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tl S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as Idis. 
F. 
tpZL and tpZH are the same as len. 
G. 
tPLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 
6V 


S1 
o 
Openr 


D 


-::- 


TI~~nu~ 
):(1.5 
V 


~ 
I 
~2.7V 
Data 
X 
Input 
1.5V 
1.5V 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;'-5~--- 2.7V 
I-·----OV 
I 
I 
'4 
~ 
tPHL 
I 


~ 


-VOH 


1.5V 
VOL 


Input --If 
1.5V 


tPLH 
~ 
~ 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


IlIlI-- 
tw --+I 
I 
I 


Input 
3~~~~~~~~~~~~~~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 
i'1.5V 
~_1.~ 
OV 


tPZL -, 
r-tPLZ-+l 
l+- 


I 1----:-1- 
3V 


1 
1.5V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
tPHZ-+j 
i+ 
tpZH 
~ 
I+- 
I 
I 
t~.:---VOH 


____ 
' 
1._5V 
~H 
-0.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth Internal conditions such that the output Is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ,;; 10 MHz, Zo • 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 


D. 
The outputs are measured one at a time with one transttion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten' 
G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 
• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 16-bit registered transceiver is designed for 
2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16543 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate 
latch-enable (LEAB or LEBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 


10EAB 
1LEAB 
1CEAB 
GND 
1A1 
1A2 
Vcc 
1A3 
1M 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2M 
2A5 


2A6 
Vcc 
2A7 
2A8 
GND 
2CEAB 
2LEAB 
20EAB 


DGG OR DL PACKAGE 
(TOP VIEW) 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 
17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 
25 
32 


26 
31 


27 
30 
28 
29 


10EBA 
1LEBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2LEBA 
20EBA 


The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition 
of LEAB puts the A latches in the 
storage mode. With CEAB and OEAB both low, 
the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data 
flow from B to A is similar but requires using 
CEBA, LEBA, and OEBA. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16543 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16543 is characterized for operation from -40°C to 85°C. 
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" 


10EBA 


1CEBA 


1LEBA 


10EAB 


1CEAB 


1LEAB 


20EBA 


2CEBA 


2LEBA 


20EAB 


2CEAB 


2LEAB 


~ 
1A1 
0 


~ 


1A2 


1A3 
Z 
1A4 
0 
1A5 
m 
1A6 
- 
Z 
1A7 
'TI 
1A8 
0 
2A1 
:IJ3: 
2A2 


~ 


2A3 


2A4 
0 
2A5 
Z 
2A6 


2A7 


2A8 


58 
•.... 


1EN3 
54 
"- 
G1 
55 
•.... 


1C5 
1 
•.... 


2EN4 
3 
•.... 


G2 
2 
•.... 


2C6 
29 
•.... 


7EN9 
31 
•.... 


G7 
30 
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7C11 
28 
•.... 


8EN10 
26 
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G8 
27 
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5 
.., 
,. 
52 
L 


'173 
50 LJ 
60 
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51 
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47 
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45 
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44 
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43 


15 
42 
L 
'179 
110 ---=.J 
120 
10'17 
16 
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logic diagram (positive logic) 


10EBA 
56 


1CEBA 
54 


1LEBA 
55 


10EAB 


1CEAB 
3 


1LEAB 
2 


5 
C1 
1A1 
52 
1B1 
10 


Z 


C1 
0- 
10 
!ci: 
:E 


v 
a:0 
To Seven Other Channels 
U. 


20EBA 
29 
Z- 


2CEBA 
31 
W0 


2LEBA 
30 
Z 


20EAB 
26 
~ 


26 
C 
2CEAB 
« 


2LEAB 
27 


2A1 
15 
C1 


10 
42 
2B1 


C1 


10 


V 


To Seven Other Channels 
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FUNCTION 
TABLEt 
(each 8-blt section) 


INPUTS 
OUTPUT 


CEAB 
LEAB 
OEAB 
A 
B 


H 
X 
X 
X 
Z 


X 
X 
H 
X 
Z 


L 
H 
L 
X 
Bot 


L 
L 
L 
L 
L 


L 
L 
L 
H 
H 
t A-to-B data flow is shown; 
B-to-A flow control 
is the 
same except 
that it uses CEBA, 
LEBA, and OEBA. 


10 Output 
level before the indicated 
steady-state 
input 
cond~ions 
were established 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


§ Stresses 
beyond 
those listed under "absolute 
maximum 
ratings' 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the devica 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions' 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES; 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded n the input and output clamJH:urrent 
ratings 
are observed. 
2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
Is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refertothe 
Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC = 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC-2.7Vt03.6V 
2 


VCC=2.3Vt02.7V 
0.7 
VIL 
Low-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC -2.3 
V 
-12 


10H 
High-level output current 
VCC -2.7V 
-12 
mA 


VCC - 3 V 
-24 


VCC-2.3 
V 
12 


10L 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3V 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


IOH--1001JA 
MIN to MAX 
VCC-0.2 


10H --6mA, 
VIH-1.7V 
2.3V 
2 


VIH-1.7V 
2.3V 
1.7 
VOH 
V 
10H - -12 
mA 
VIH -2V 
2.7 V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH =2V 
3V 
2 


10L - 100 IJA 
MINto 
MAX 
0.2 


10L- 
6mA, 
VIL - 0.7 V 
2.3V 
0.4 


VOL 
IVIL - 0.7 V 
2.3V 
0.7 
V 
IOL-12mA 
IVIL - 0.8 V 
2.7V 
0.4 


IOL-24mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IJA 


VI-0.7V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI-0.8V 
75 
IJA 


VI_2V 
3V 
-75 


VI-Ot03.6V 
3.6V 
±SOO 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10=0 
3.6V 
40 
IJA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6 
V 
750 
IJA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* Typical values are measured at VCC - 3.3 V, TA _ 25·C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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• 
Member of the Texas Instruments 
WldebusTt" 
Family 
• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 
• USP" (Universal Bus Transceiver) 
Combines 
OoType Latches and OoType 
Flip-Flops 
for Operation in Transparent, 
Latched, Clocked, or Clock-Enabled 
Mode 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Bus Hold on Oata Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 
• 
Package Options Include Plastic 30a-mll 
Shrink Smail-Outline 
(OL) and Thin Shrink 
Smail-Outline 
(OGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


OEAB 
LEAB 


A1 
GND 
A2. 


A3 
Vcc 
A4 


A5 


A6 
GND 


A7 


A8 
A9 
A10 
A11 


A12 
GND 


A13 


A14 


A15 
Vcc 
A16 


A17 
GND 


A18 
OEBA 
LEBA 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 
17 
40 
18 
39 
19 
38 
20 
37 


21 
36 


22 
35 


23 
34 


24 
33 
25 
32 


26 
31 


27 
30 


28 
29 


CLKENAB 
CLKAB 


B1 
GND 


B2 


B3 
Vcc 
B4 


B5 


B6 
GND 
B7 


B8 


B9 
B10 
B11 


B12 
GND 


B13 


B14 


B15 
Vcc 
B16 


B17 
GND 


B18 
CIKBA 
CLKENBA 


This 
18-bit universal 
bus transceiver 
is designed 
for 2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16600 
combines 
Ootype latches 
and 
Ootype 
flip-flops 
to 
allow 
data 
flow 
in 
transparent, 
latched, 
and clocked 
modes. 


Data 
flow 
in 
each 
direction 
is 
controlled 
by 
output-enable 
(OEAB 
and 
OEBA), 
latch-enable 
(LEAB 
and 
LEBA), 
and 
clock 
(CLKAB 
and 
CLKBA) 
inputs. The clock can be controlled 
by the clock-enable 
(CLKENAB 
and CLKENBA) 
inputs. For A-to-B 
data flow, the device 
operates 
in the transparent 
mode when 
LEAB is high. When 
LEAB 
is low, the A data is 
latched 
if CLKAB 
is held at a high or low logic level. If LEAB is low, the A-bus data is stored in the latch/flip-flop 
on the high-to-low 
transition 
of CLKAB. 
Output 
enable OEAB 
is active 
low. When OEAB 
is low, the outputs 
are 
active. 
When OEAB 
is high, the outputs 
are in the high-impedance 
state. 


Data flow for B to A is similar 
to that of A to B but uses OEBA, 
LEBA, CLKBA, 
and CLKENBA. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V CC through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The 
SN74ALVCH16600 
is available 
in TI's 
shrink 
small-outline 
(DL) 
and thin 
shrink 
small-outline 
(DGG) 
packages, 
which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same printed-eircuit-board 
area. 


The SN74ALVCH16600 
is characterized 
for operation 
from -40°C 
to 85°C. 
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INPUTS 
OUTPUT 


CLKENAB 
OEAB 
LEAB 
CLKAB 
A 
B 


X 
H 
X 
X 
X 
Z 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 


H 
L 
L 
X 
X 
BO:j: 


H 
L 
L 
X 
X 
BO:j: 


L 
L 
L 
.j. 
L 
L 


L 
L 
L 
.j. 
H 
H 


L 
L 
L 
H 
X 
BO:j: 


L 
L 
L 
L 
X 
BO§ 
t A-to-B 
data flow is shown: 
B-to-A 
flow is similar 
but uses OEBA, 
LEBA, CLKBA, 
and CLKENBA. 


:j:Output level before the indicated 
steady-state 
input conditions 
were 


established 
§ Output 
level before the indicated 
steady-state 
input conditions 
were 
established, 
provided 
that CLKAB 
was low before 
LEAB went low 


CE 


10 


C1 
CLK 
CE 


10 


C1 
eLK 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 


Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 4.6 V 


1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-eurrent 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC-2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC -2.7Vto 
3.6 V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC -2.3 
V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC -2.3 
V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC - 3 V 
24 


I1l1l1v 
Input transition rise or fall rate 
0 
10 
nslY 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
Typi 
MAX 
UNIT 


10H = -100 
llA 
MIN to MAX 
VCC-0.2 


10H --6 
mA. 
VIH _l.7V 
2.3V 
2 


VIH - l.7V 
2.3 V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2 
V 
2.7V 
2.2 


VIH -2 
V 
3V 
2.4 


10H --24 
mA. 
VIH -2 
V 
3V 
2 


10l - 100 llA 
MIN to MAX 
0.2 


IOl-6mA, 
Vil 
- 0.7 V 
2.3V 
0.4 


VOL 
IVil 
- 0.7 V 
2.3V 
0.7 
V 
IOl-12mA 
IVil 
- 0.8 V 
2.7 V 
0.4 


IOl=24 
mA. 
Vil 
- 0.8 V 
3V 
0.55 


II 
VI = VCC or GND 
3.6V 
±5 
llA 


VI- 
0.7V 
45 
2.3V 
VI - 1.7V 
-45 


II{hold) 
VI-0.8 
V 
75 
llA 
3V 
VI_2V 
-75 


V,-Ot03.6V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
llA 


ICC 
V, - VCC or GND, 
10-0 
3.6V 
40 
llA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
750 
llA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
3.3V 
8 
pF 
t For conditions shown as MIN or MAX. use the appropriate values under recommended 
operating conditions. 


iTypical 
values are measured at VCC - 3.3 V. TA = 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 


timing 
requirements 
over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc 
= 2.5 V 
VCC = 2.7 V 
VCC =3.3V 
±O.2V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


lEi 
3.3 
3.3 
3.3 
tw 
Pulse duration 
ClKi 
ns 
3.3 
3.3 
3.3 


Data before CO<i 
1.3 
1.3 
1.2 


tsu 
Setup time 
Data before lEJ,. ClKi 
1.2 
1.1 
1.1 


Data before lEJ" 
ClKJ, 
ns 
1.8 
1.5 
1.5 


ClKEN 
before ClKi 
0.7 
0.7 
0.8 


Data after ClKi 
1.5 
1.8 
1.5 


th 
Hold time 
Data after lEJ,. ClKi 
1.6 
1.9 
1.6 
ns 
Data after lEJ" 
ClKJ, 
1.2 
1.6 
1.3 


ClKEN 
after ClKi 
1.4 
1.7 
1.4 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see Figures 
1 and 2) 


FROM 
TO 
vcc = 2.5 V 
Vcc = 2.7 V 
Vcc = 3.3 V 
PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


lmax 
150 
150 
150 
MHz 


AorB 
BorA 
1 
5.7 
4.7 
1 
4 


tpd 
LEAB or LEBA 
AorB 
1 
6.5 
5.5 
1 
4.8 
ns 


CLKAB or CLKBA 
AorB 
1.4 
7.9 
6.8 
1.3 
5.7 


len 
OEAB 
B 
1.1 
7.1 
6.3 
1.1 
5.2 
ns 


'dis 
OEAB 
B 
1.7 
5.7 
4.7 
1.2 
4.4 
ns 


VCC= 2.5 V 
VCC= 3.3 V 
PARAMETER 
TESTCONDITIONS 
±O.2V 
±O.3V 
UNIT 
TYP 
TYP 
IOutputs enabled 
43 
56 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
CL. 
50 pF, 
I- 10MHz 
pF 
6 
6 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 4.6V 


51 
o 
Openr 


D 


-=- 


TI~~U~ 
):<1.2 V 


~ 
I 
~2.3V 


___ 
)(1.2 
V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
~2~ 
-- 
- 
2.3 V 


I .••. 
·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.2V 


VOL 


Input -.i 1.2V 


tPLH 
:.. 
~ 


I 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
4.6 V 


tpHZItPZH 
GND 


14-- tw ----+I 


.~ 
3~~~~~~~~~~=*~1~'2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 
l'1.2V 
~_1.:: 
OV 


tpZL ~ 
14-t 
..J ""-- 
I 
I 
PLZ 
'I 
roo- 


I '---~-i- 
I 
1.2V 
I 
VOL+0.3V 
---- 
VOL 
tpHZ-+! 
I+- 


14- 
I 


I 
tv';--- 
VOH 


_____ 
' __ 1.~~ 
__ 
~H-0.3V 
OV 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
51 atGND 
(see Note B) 


I 
I 
I 
tpZH -+l 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and Jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators haVing the following characteristics: 
PRR s 10 MHz, ZQ - 50 0. tr s 2.5 ns. tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 
F. 
tPZL and tpZH are the same as len. 
G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50pF 
(see Note A)I 


o 6V 


S1 
o Openr' 
-=- 


TI~~nu~ 
):<1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5~--- 
2.7V 


I "',----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5 V 


VOL 


Input --i 1.5 V 


tpLH 
~ 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHz/tpZH 
GND 


i4---- 
tw --.I 
I 
I 


Input 
3~~~~~~~~~~~~'X~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~ 
1.5V 
4_ 


1 
.: 
ov 


tpZL 4f 
14-t 
--J "'"--- 
I I 
PLZ"I""-- 
I I----1-1- 
3 V 
I 
I 
1.5V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
tPHZ -+! 
i+- 


tPZH -+t 
14- 
I 


I 
-tv;--- 
VOH 


___ 
....1-1__ 
1.~V 
~H 
- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


S, 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C, 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZO. 
50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as Idis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
USPM (Universal Bus Transceiver) 
Combines 
OoType latches 
and OoType 
Flip-Flops 
for Operation in Transparent, 
latched, 
Clocked, or Clock-Enabled 
Mode 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submicron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-883C, 
Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 
• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


SN74ALVCH16601 
18-BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCES027 
-JULY 
1995 


DGG OR DL PACKAGE 
(TOP VIEW} 


OEA8 
lEA8 
A1 
GND 


A2 


A3 
Vcc 
A4 


A5 


A6 
GND 
A7 


A8 
A9 
A10 
A11 
A12 
GND 
A13 
A14 


A15 
Vcc 
A16 


A17 
GND 
A18 
OE8A 
LE8A 


1 U 56 
ClKENA8 
2 
55 
ClKA8 
3 
54 
81 
4 
53 
GND 
5 
52 
82 
6 
51 
83 
7 
50 Vcc 
8 
49 
84 
9 
48 
85 
10 
47 
86 
11 
46 
GND 
12 
45 
87 
13 
44 
88 
14 
43 
89 
15 
42 
810 
16 
41 
811 
17 
40 
812 
18 
39 
GND 
19 
38 
813 
20 
37 
814 
21 
36 
815 
22 
35 Vcc 
23 
34 
816 
24 
33 
817 
25 
32 
GND 
26 
31 
818 
27 
30 
CLK8A 
28 
29 
CLKEN8A 


This 
18-bit universal 
bus transceiver 
is designed 
for 2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16601 
combines 
D-type latches 
and 
D-type 
flip-flops 
to 
allow 
data 
flow 
in 
transparent, 
latched, 
and clocked 
modes. 


Data 
flow 
in 
each 
direction 
is 
controlled 
by 
output-enable 
(OEAB 
and 
OEBA), 
latch-enable 
(LEAB 
and 
LEBA), 
and 
clock 
(CLKAB 
and 
CLKBA) 
inputs. The clock can be controlled 
by the clock-enable 
(CLKENAB 
and CLKENBA) 
inputs. For A-to-B 
data flow, the device 
operates 
in the transparent 
mode when 
LEAB is high. When 
LEAB 
is low, the A data is 
latched 
if ClKAB 
is held at a high or low logic level. If LEAB is low, the A-bus data is stored 
in the latchlflip-f1op 
on the low-to-high 
transition 
of ClKAB. 
Output 
enable 
OEAB is active low. When OEAB 
is low, the outputs 
are 
active. 
When 
OEAB 
is high, the outputs 
are in the high-impedance 
state. 


Data flow for B to A is similar 
to that of A to B but uses OEBA, 
LEBA, CLKBA, 
and CLKENBA. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through 
a pUllup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The 
SN74ALVCH16601 
is available 
in Tl's 
shrink 
small-outline 
(DL) 
and thin 
shrink 
small-outline 
(DGG) 
packages, 
which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same 
printed-eircuit-board 
area. 


The SN74ALVCH16601 
is characterized 
for operation 
from -40°C 
to 85°C. 


~TEXAS 
INSTRUMENTS 


S,N74ALVCH16601 
18-BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
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1995 
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INPUTS 
OUTPUT 
ClKENAB 
OEAB 
lEAB 
ClKAB 
A 
B 


X 
H 
X 
X 
X 
Z 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 


H 
L 
L 
X 
X 
BO:!: 


H 
L 
L 
X 
X 
BO:!: 


L 
L 
L 
i 
L 
L 


L 
L 
L 
i 
H 
H 


L 
L 
L 
L 
X 
BO:!: 


L 
L 
L 
H 
X 
BO§ 
t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 


:!:Output level before the indicated steady-state input conditions were 
established 
§ Output level before the indicated steady-state input conditions were 
established, provided that CLKAB was high before LEAB went low 


CE 


10 


C1 
ClK 
CE 


10 


C1 
ClK 


""- 
___.y_--- 
....,I 


To 17 Other Channels 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


SN74ALVCH16601 
18·BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES027 
-JULY 
1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating cond~ions" is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value Is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package ThermalConsiderationsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
VCC - 2.3 V to 2.7 V 
1.7 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level inpu1 voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Va 
Output vo~age 
0 
VCC 
V 


VCC -2.3 
V 
-12 


IOH 
High-level ou1put current 
VCC-2.7V 
-12 
mA 


VCC-3V 
-24 


VCC-2.3 
V 
12 


IOL 
. Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3V 
24 
at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


-!/} TEXAS 
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SN74ALVCH16601 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:t: 
MAX 
UNIT 


IOH--l0011A 
MINto 
MAX 
VCC-0.2 


10H _-6mA, 
VIH-l.7V 
2.3V 
2 


VIH-l.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH _2V 
2.7V 
2.2 


VIH =2V 
3V 
2.4 


10H _-24mA, 
VIH -2 
V 
3V 
2 


10L - 100 IlA 
MIN to MAX 
0.2 


IOL-6 
mA, 
VIL - 0.7V 
2.3V 
0.4 


VOL 
VIL - 0.7 V 
2.3 V 
0.7 
V 
IOL-12mA 
VIL - 0.8 V 
2.7V 
0.4 


IOL=24 
mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IlA 


VI_ 
0.7V 
45 
2.3V 
VI-l.7V 
-45 


II(hold) 
VI -0.8V 
75 
IlA 
3V 
VI-2V 
-75 


VI_ 
Oto3.6V 
3.6V 
±SOO 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


/lICC 
One Input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
750 
IlA 


Cj 
IControl inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3V 
8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* Typical values are measured at VCC = 3.3 V, TA _ 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc = 2.5 V 
VCC = 2.7 V 
VCC = 3.3 V 
±O.2V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


LEi 
3.3 
3.3 
3.3 
tw 
Pulse duration 
ns 
CLK high or low 
3.3 
3.3 
3.3 


Data before CLKi 
2.3 
2.4 
2.1 


tsu 
Setup lime 
Data before LE!, 
CLKi 
2 
1.6 
1.6 


Data before LE!, 
CLK! 
ns 
1.3 
1.2 
1.1 


CLKEN before CLKi 
2 
2 
1.7 


Data after CLKi 
0.7 
0.7 
0.8 


th 
Hold time 
Data after LE!, CLKi 
1.3 
1.6 
1.4 
ns 
Data after LE!, CLK! 
1.7 
2 
1.7 


CLKEN after CLKi 
0.3 
0.5 
0.6 


~TEXAS 
INSTRUMENTS 


SN74ALVCH16601 
18·BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES027 - JULY 1995 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
vcc 
= 2.5 V 
Vcc= 
2.7 V 
Vcc= 
3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
QNPUTj 
(OUTPUn 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


AorB 
BorA 
1.3 
4.9 
4.6 
4.1 


tpd 
LEAB or LEBA 
AorB 
1.2 
5.6 
5.3 
4.7 
ns 


CLKAB or CLKBA 
AorB 
1.7 
6.2 
5.8 
5 


ten 
OEABorOEBA 
BorA 
1.2 
6.1 
6.1 
5.2 
ns 


ldis 
OEABorOEBA 
BorA 
2.1 
5.4 
4.8 
4.4 
ns 


Vcc 
= 2.5 V 
Vcc= 
3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 
IOutputs enabled 
41 
52 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
CL. 
50 pF. 
f.10MHz 
pF 
6 
6 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 4.6V 


S1 
o Openr' 


-=- 


T1~~nu~ 
):{102 V 


~ 
I 
~2.3V 
___X1•2V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2~--- 
2.3 V 
I-·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


--VOH 


1.2V 


VOL 


Input -.i 1.2 V 


tPLH 
~ 
~ 


I 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6 V 


tpHZ/tpZH 
GND 


14---- tw ---+I 
I 
I 


Input 
3~~~~~~~~~~~~:K~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.3V 


~ 
1.2V 
4_1.~ 
OV 


tPZL --.l 
I4-t 
-J ""- 
I 
I 
PLZ 
'I 
roo- 
I I----.J-i- 
2.3 V 
I 
I 
1.2V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tpHZ -+! 
i+- 


tPZH -+I 
14- 
I 


I 
tv;--- 
VOH 
_____ 
!__ 
1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output Is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo • 50 n, tr :S 2.5 ns, tf :S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o BV 


Sl 
o 
Openr~ 


-::- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5-;---2.7V 


I ""·----oV 
I 
I 


'" 
~ 
tpHL 
I 


~ 


--VOH1.5V 


VOL 


Input -.i1.5V 


tPLH 
14 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZ,tPZL 
BV 


tPHZltpZH 
GND 


~tw---.l 
I 
I 


Input 3~~~~~~~~~~~~y<-,,"1-._5~V~-_-_-_- 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(Iow·level 
enabling) 
~ 
I 
2.7 V 
~ 1.5V 4_ 
1 
.: 
ov 


tPZL ---.t 
14- 
I 
I 
I 
tPLZ -+j 
14- 


I I----.J-l- 
3V 
I 
1.5V 
I 
VOL + 0.3 V 
---- 
VOL 


~PHZ~ 
i+ 


I 
iv;--- 
VOH 


____ 
1<- __1._5 V 
~H 
- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
Sl atBV 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, ZO - 50 0. tr :s 2.5 ns, tf :S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
WldebusnA Family 
• 
EPICr •••(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
UBP'" 
(Universal 
Bus Transceiver) 
Combines 
OoType Latches and OoType 
Flip-Flops 
for Operation In Transparent, 
Latched, Clocked, or Clock-Enabled 
Mode 


• 
Output Ports Have Equivalent 26-0 Series 
Resisters, So No External Resistors Are 
Required 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulidown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


DGG OR DL PACKAGE 
(TOP VIEW) 


This 18-bit universal 
bus transceiver 
is designed 
for 2.3-V to 3.6-V VCC operation. 


The 
SN74ALVCH162601 
combines 
Ootype 
latches 
and D-type flip-flops 
to allow data flow in 
transparent, 
latched, 
and clocked 
modes. 


Data flow in each direction 
is controlled 
by output-enable 
(OEAB and OEBA), 
latch-enable 
(LEAB and LEBA), 
and clock 
(CLKAB 
and 
CLKBA) 
inputs. 
The 
clock 
can 
be controlled 
by the clock-enable 
(CLKENAB 
and 
CLKEN BA) inputs. For A-to-B data flow, the device operates 
in the transparent 
mode when LEAB is high. When 
LEAB is low, the A data is latched 
if CLKAB 
is held at a high or low logic level. If LEAB is low, the A-bus 
data 


is stored in the latch/flip-flop 
on the high-to-low 
transition 
of CLKAB. 
When OEAB is low, the outputs 
are active. 
When 
OEAB 
is high, the outputs 
are in the high-impedance 
state. 


Data flow for B to A is similar 
to that of A to B but uses OEBA, 
LEBA, CLKBA, 
and CLKENBA. 


The B-port 
outputs 
include 
26-0 
series 
resistors 
to reduce 
overshoot 
and undershoot. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


OEAB 
LEAB 


A1 
GND 
A2 


A3 
Vcc 
A4 


A5 


A6 
GND 


A7 


A8 


A9 
A10 
A11 
A12 
GND 
A13 
A14 
A15 
Vcc 
A16 
A17 
GND 
A18 
OEBA 
LEBA 


1 U 56 
CLKENAB 
2 
55 
CLKAB 


3 
54 
B1 


4 
53 
GND 


5 
52 
B2 


6 
51 
B3 


7 
50 
Vcc 
8 
49 
B4 


9 
48 
B5 


10 
47 
B6 


11 
46 
GND 


12 
45 
B7 


13 
44 
B8 


14 
43 
B9 


15 
42 
B10 


16 
41 
B11 


17 
40 
B12 


18 
39 
GND 


19 
38 
B13 


20 
37 
B14 


21 
36 
B15 


22 
35 
Vcc 
23 
34 
B16 


24 
33 
B17 


25 
32 
GND 


26 
31 
B18 


27 
30 
CLKBA 
28 
29 
CLKENBA 
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description 
(continued) 


The SN74AlVCH162601 
is available in Tl's shrink small-outline (Ol) and thin shrink small-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74AlVCH162601 
is characterized for operation from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


CLKENAB 
OEAB 
LEAB 
CLKAB 
A 
B 


X 
H 
X 
X 
X 
Z 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 


H 
L 
L 
X 
X 
BO:!: 


H 
L 
L 
X 
X 
BO:!: 


L 
L 
L 
i 
L 
L 


L 
L 
L 
i 
H 
H 


L 
L 
L 
L 
X 
BO:!: 


L 
L 
L 
H 
x 
BO§ 
t A-to-B data flow is shown: B-to-A flow is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 
:!:Output level before the indicated steady-state input conditions were 
established 
§ Output level before the indicated steady-state input cond~ions were 
established, 
provided that CLKAB is low before LEAB goes low 
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CE 
10 


C1 
ClK 


V 


To 17 Other Channels 


CE 
10 


C1 
ClK 
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'" ITH 3·STATE OUTPUTS 
SCES026-JULY 1995 
- 
allsolute 
maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 
V to 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC> 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VcC> 
±50 mA 
Continuous 
current through each Vcc 
or GND 
±100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


unctional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
mplied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is Iim~ed to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 
VCC - 2.3 V to 2.7 V 
1.7 


'IlL 
Low-level input voltage 
VCC-2.7Vt03.6V 
0.8 
V 
VCC-2.3Vt02.7V 
0.7 


VI 
Input voltage 
0 
VCC 
V 


'/0 
Output voltage 
0 
VCC 
V 


VCC. 
2.3 V 
-12 


IOH 
High-level output current (A port) 
VCC -2.7'1 
-12 
mA 


VCC-3 
V 
-24 


VCC - 2.3 V 
12 


OL 
Low-level output current (A port) 
VCC-2.7V 
12 
mA 


VCC - 3 V 
24 


'Ice 
-2.3'1 
-6 


OH 
High-level output current (B port) 
Vec-2.7V 
-8 
mA 


VCC -3'1 
-12 


Vce-2.3V 
6 


OL 
Low-level output current (B port) 
VCC -2.7'1 
8 
mA 


Vec-3 
V 
12 


!1tll1v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) . 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYp:I: 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


10H _-4mA, 
VIH -1.7 
V 
2.3V 
1.9 


VIH-1.7V 
2.3V 
1.7 
VOH (Sport) 
10H _-6mA 
V 
VIH -2V 
3V 
2.4 


10H --8 
mA. 
VIH -2V 
2.7V 
2 


10H - -12 
mA, 
VIH -2V 
3V 
2 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


IOH--6mA. 
VIH-1.7V 
2.3 V 
2 


VIH-1.7V 
2.3V 
1.7 
VOH (Aport) 
V 
10H --12mA 
VIH -2V 
2.7 V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L - 100 IlA 
MIN to MAX 
0.2 


IOL-4 
mA, 
VIL-0.7V 
2.3V 
0.4 


VIL - 0.7 V 
2.3 V 
0.55 
VOL (Sport) 
IOL-6 
mA 
V 
VIL- 
0.8 V 
3V 
0.55 


10L- 
8mA. 
VIL - 0.8 V 
2.7 V 
0.6 


10L _12 
mA, 
VIL - 0.8 V 
3V 
0.8 


10L - 100 IlA 
MINto 
MAX 
0.2 


IOL-6 
mA, 
VIL - 0.7 V 
2.3 V 
0.4 


VOL (Aport) 
VIL - 0.7 V 
2.3V 
0.7 
V 
IOL-12mA 
VIL - 0.8 V 
2.7 V 
0.4 


IOL-24 
mA. 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IlA 


VI-0.7V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI-0.8V 
75 
IlA 
3V 
VI-2V 
-75 


VI- 
0 to 3.6 V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IlA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
4 
pF 


Cio 
IAorSports 
Vo - VCC or GND 
3.3 V 
8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are measured at VCC - 3.3 V, TA _ 25°C. 
§ For 1/0 ports. the parameter 
10Z includes the input leakage current. 


~TEXAS 
INSTRUMENTS 


SN74ALVCH162601 
18-BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCES026 
- JULY 1995 


timing 
requirements 
over 
recommended 
ranges 
of 
supply 
voltage 
and 
operating 
free-air 


temperature 
(unless 
otherwise 
noted) 


vcc 
= 2.5 V 
VCC=2.7V 
VCC = 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
140 
0 
150 
0 
150 
MHz 


lE high 
3.3 
3.3 
3.3 
tw 
Pulse duration 
ns 
ClK 
high or low 
3.3 
3.3 
3.3 


Data before ClK 
high 
2.3 
2.4 
2.1 


Data before lE low. ClK 
high 
2 
1.6 
1.6 
tsu 
Setup time 
ns 
Data before lE low. ClK 
low 
1.3 
1.2 
1.1 


ClKEN 
before ClK 
high 
2 
2 
1.7 


Data after ClK 
high 
0.7 
0.7 
0.8 


Data after lE low, ClK 
high 
1.3 
1.6 
1.4 
th 
Hold time 
ns 
Data after lE low, ClK 
low 
1.7 
2 
1.7 


ClKEN 
after ClK 
high 
0.3 
0.5 
0.6 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see 
Figures 
1 and 
2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc=3.3V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
140 
150 
150 
MHz 


lpd 
A 
B 
1.8 
5.4 
5.2 
1.6 
4.5 
ns 


lpd 
B 
A 
1.3 
4.9 
4.6 
1 
4.1 
ns 


too 
lEAB 
B 
1.5 
6.1 
5.9 
1.5 
5.1 
ns 


tad 
lEBA 
A 
1.4 
5.6 
5.3 
1 
4.7 
ns 


'od 
ClKAB 
B 
2 
6.7 
6.3 
1.6 
5.5 
ns 


tod 
ClKBA 
A 
1.8 
6.2 
5.8 
1.4 
5 
ns 


ten 
OEAB 
B 
1.7 
6.6 
6.7 
1.6 
5.7 
ns 


'dis 
OEAB 
B 
2.5 
5.9 
5.3 
1.8 
4.8 
ns 


ten 
OEBA 
A 
1.2 
6 
6.1 
1.1 
5.2 
ns 


'dis 
OEBA 
A 
2.1 
5.4 
4.8 
1.6 
4.4 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
Cl • 50 pF, 
f. 
10 MHz 
41 
50 
IOutputs disabled 
6 
6 
pF 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Teet 


CL = 50 pF 
(see Note A) T 


o 4.eV 
o 
Open 


TI~~~~ 
):(1.2 V 


~ 
I 
~2.3V 


I~;: 
'K1.2V 
~ 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2-;--- 
2.3 V 


,.•.. 
·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 


1.2 V 


VOL 


Input --.J 
1.2V 


tPLH 
~ 
~ 
I 


Output 
11.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6V 


tPHZItPZH 
GND 


~tw----.l 
I 
I 


Input 
3~~~~~~~~~~=}(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
pow-level 
enabling) 
~ 
I 
2.3 V 


~ 
1.2V 
4_1.~ 
OV 


tpZL -.l 
I4- 


t -.! 
I I 
PLZ 
'I 
I I 
I 
I 
I 
I 
I 
I 
tpZH 
~ 


Output 
waveform 
1 
S1 at4.eV 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOL + 0.3 V 
VOL 


VOH 
VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 Is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo 
E 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as 'dls. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as lpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 
o 
Open 


TI~~nu~ 
):<1.5 
V 


~ 
I 
~2.7V 


___ 
)(1.5 
V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
1.5~--- 
2.7V 
I-,----OV 
I 
I 
IlII 
~ 
tPHL 
I 


~ 


-VOH 


1.5V 
VOL 


Input-i 1.5V 


tpLH 
~ 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tPLZitPZL 
6V 


tPHZ/tpZH 
GND 


I4--tw--.l 
I 
I 


Input 
3~~~~~~~~~~~~:K~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~ 
1.5V 
~_1.~ 
OV 


tPZL -.l I+- 
I 
I I 
tPLZ-+j 
I I 
I 
I 
I 


Output 
Waveform 
1 
Sl at 6V 
(see Note B) 


Output 
Waveform 
2 
Sl at GND 
(see Note B) 


I 
I 
I 
tpZH -+t 


VOL + 0.3 V 
VOL 


~PHZ~ 
~ 
I 
VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and Jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as 'dis. 
F. 
tPZL and tpZH are the same as ten. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


1DIR 
lCLKAB 
lSAB 
GND 
lAl 
lA2 
Vcc 
lA3 
lA4 
lA5 
GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2SAB 
2CLKAB 
2DIR 


OGG OR OL PACKAGE 
(TOP VIEW) 


1 V 56 


2 
55 
3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 
22 
35 
23 
34 


24 
33 
25 
32 


26 
31 


27 
30 
28 
29 


10E 
lCLKBA 
lSBA 
GND 
lBl 
lB2 
Vcc 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
lB8 
2Bl 
2B2 
2B3 
GND 


2B4 
2B5 


2B6 
Vcc 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20E 


description 


This 
16-bit 
bus 
transceiver 
and 
register 
is 
designed for 2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16646 can be used as two 8-bit 
transceivers or one 16-bittransceiver. Data on the 
A or B bus is clocked into the registers on the 
low-to-high transition of the appropriate clock 
(CLKAB or CLKBA) input. Figure 1 illustrates the 
four fundamental bus-management functions that 
can be performed with the SN74ALVCH16646. 


Output-enable (OE) and direction-eontrol (DIR) 
inputs are provided to control the transceiver 
functions. Inthe transceiver mode, data present at 
the high-impedance port may be stored in either 
register or in both. The select-control (SAB and 
SBA) inputs can multiplex stored and real-time 
(transparent mode) data. The circuitry used for 
select control eliminates the typical decoding 
glitch that occurs in a multiplexer during the 
transition 
between stored and real-time data. 
DIR determines which bus receives data when OE is low. In the isolation mode (OE high), A data may be stored 
in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, can be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16646 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16646 is characterized for operation from -40·C to 8S·C. 
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I 


INPUTS 
DATA VOs 


OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
A1-A8 
B1-B8 
OPERATION 
OR FUNCTION 


X 
X 
i 
X 
X 
X 
Input 
Unspecifiedt 
Store A, B unspecifiedt 


X 
X 
X 
i 
X 
X 
Unspecifiedt 
Input 
Store B, A unspecifiedt 


H 
X 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


H 
X 
H orL 
H orL 
X 
X 
Input disabled 
Input disabled 
Isolation, hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


L 
H 
H or L 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 
I.e., data at the bus pins is stored on every low-ta-high transition of the clock Inputs. 
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OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 


REAL~T1ME TRANSFER 


BUSBTOBUSA 


OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
L 
H 
X 
X 
L 
X 


REAL-TIME TRANSFER 


BUSATO 
BUS B 


'--v---l 
'--v---l 


OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
X 
X 
i 
X 
X 
X 
L 
L 
X 
H or L 
X 
H 
X 
X 
X 
i 
X 
X 
L 
H 
H or L 
X 
H 
X 
H 
X 
i 
i 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED DATA 
A, B, OR A AND B 
TOAAND/ORB 
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10E 


10lR 


1CLKBA 


1SBA 


1CLKAB 


1SAB 


20E 


20lR 


2CLKBA 


2SBA 


2CLKAB 
» 
2SAB 
C 


~ 
1A1 
Z0 
m- 
1A2 
Z 
1A3 
" 


1A4 
0 
1A5 
:IJ 
1A6 
3: 
1A7 


~ 
1A8 
- 
0 
2A1 
Z 


2A2 


2A3 


2A4 


2A5 


2A6 


2A7 


2A8 


56 
"- 
G3 
1 
•.... 
L 
3 EN1 [BA] 


3EN2[AB] 
55 
C4 
54 
G5 
2 
C6 
3 
G7 
29 
" G10 
28 
"- 
L 
10EN8 
[BA] 
10 EN9 [AB] 
30 
C11 
31 
G12 
27 
C13 
28 
G14, 
r 
52 
5 
2:1 
5 
40 
~ 
'i71 
5 1 
1 
60 
7 
2:1 
2'i7 
1 
7 
6 
- 
51 


8 
49 


9 
48 


10 
47 


12 
45 


13 
44 


14 
43 


42 
15 
>1 
12 
110 U 
'i78 
12 1 
I 
130 
14 
2:1 
9'i7 
1 
14 
16 
41 


17 
40 


19 
38 


20 
37 


21 
36 


23 
34 


24 
33 
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1DIR 


1CLKBA 


1SBA 


1CLKAB 


1SAB 


2DIR 


2CLKBA 


2SBA 


2CLKAB 


2SAB 
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absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 


Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through each Vcc or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clam~urrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package Thermal Consideratioos application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, I~erature number SCBDOO2B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC-2.3Vt02.7V 
1.7 
V 
VCC-2.7Vt03.6V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC -2.7Vt03.6 
V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC - 2.3 V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC-3V 
-24 


VCC-2.3V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC·3V 
24 


atlav 
Input trans~ion rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
j.tA 
MIN to MAX 
VCC-0.2 


10H _-6mA, 
VIH _UV 
2.3V 
2 


VIH _UV 
2.3V 
1.7 
VOH 
loti--12mA 
V 
VIH -2V 
2.7V 
2.2 


VIH-2V 
3V 
2.4 


10H --24 
mA, 
VIH-2 
V 
3V 
2 


10L - 100 j.tA 
MINto 
MAX 
0.2 


IOL-6mA, 
VIL-0.7V 
2.3V 
0.4 


VOL 
IVIL-0.7V 
2.3V 
0.7 
V 
IOL-12 
mA 
IVIL-0.8V 
2.7V 
0.4 


IOL-24mA, 
VIL-0.8V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
j.tA 


VI-0.7V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI-0.8V 
75 
j.tA 
3V 
VI_2V 
-75 


VI-Ot03.6V 
3.6V 
±SOO 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
j.tA 


Ice 
VI - VCC or GND, 
10-0 
3.6V 
40 
j.tA 


61CC 
One Input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6V 
750 
j.tA 


Ci 
IControl inputs 
VI_ VCC or GND 
3.3V 
pF 


Clo 
IA or B ports 
Vo - VCC or GND 
3.3V 
pF 
t For condnions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:Typical values are measured at Vcc 
- 3.3 V, TA - 25·C. 


§ For I/O ports, the parameter 
10Z Includes the Input leakage current. 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 
16-bit 
bus 
transceiver 
and 
register 
is 
designed for 2.3-V to 3.6-V VCC operation. 


The 
SN74ALVCH16652 
consists 
of 
D-type 
flip-flops 
and 
control 
circuitry 
arranged 
for 
multiplexed transmission of data directly from the 
data bus or from the internal storage registers. 
The device can be used as two 8-bittransceivers 
or one 16-bittransceiver. 


Complementary 
output-enable 
(OEAB 
and 
OEBA) 
inputs 
are 
provided 
to 
control 
the 
transceiver functions. Select-control (SAB and 
SBA) 
inputs 
are provided 
to select whether 
real-time or stored data is transferred. A low input 
level selects real-time data, and a high input level 
selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that 
occurs 
in a multiplexer 
during the transition 
between stored and real-time data. Figure 1 
illustrates the four fundamental bus-management 
functions 
that 
can 
be 
performed 
with 
the 
SN74AlVCH 16652. 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (ClKAB or ClKBA) 
inputs regardless of the levels on the select-control or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it also is possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. Thus, when all other data sources to the two sets of bus line are in the high-impedance state, 
each set of bus lines remains at its last level configuration. 


Active bus-hold circuitry is provided to hold unused for floating inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OEBA should be tied to VCC through a 
pUllup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined by the current-sinking current-sourcing capability of the driver. 


The SN74AlVCH16652 
is available in TI's shrink small-outline (Dl) and thin shrink small-outline (DGG) 
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74AlVCH 16652 is characterized for operation from -40·C to 85·C. 


10EAB 
1CLKAB 
1SAB 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2SAB 
2CLKAB 
20EAB 
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conctmI 
produclo 
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1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EBA 
1CLKBA 
1SBA 
GND 
1B1 
1B2 


VCC 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 


VCC 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20EBA 
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INPUTS 
DATAUOt 
OPERATION 
OR FUNCTION 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
A1-A8 
B1-B8 


L 
H 
H orL 
HorL 
X 
X 
Input 
Input 
Isolation 


L 
H 
l' 
l' 
X 
X 
Input 
Input 
Store A and B data 


X 
H 
l' 
H orL 
X 
X 
Input 
Unspecified!: 
Store A, hold B 


H 
H 
l' 
l' 
X; 
X 
Input 
Output 
Store A in both registers 


L 
X 
H orL 
l' 
X 
X 
Unspecified; 
Input 
Hold A, store B 


L 
L 
l' 
l' 
X 
X; 
Output 
Input 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


H 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


H 
L 
HorL 
H orL 
H 
H 
Output 
Output 
Stored A data to B bus and 
stored B data to A bus 
t The data output functions may be enabled or disabled by a variety of level combinations 
at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus pins is stored on every low-te-high transition of the clock inputs. 
; Select control - L; clocks can occur simultaneously 
Select control _ H; clocks must be staggered in order to load both registers 
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OEAB OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 


REAL-TIME 
TRANSFER 


BUSBTOBUSA 


OEAB OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
H 
H 
X 
X 
L 
X 


REAL-TIME 
TRANSFER 


BUSATOBUS 
B 


~ 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


X 
H 
i 
X 
X 
X 
L 
X 
X 
i 
X 
X 


L 
H 
i 
i 
X 
X 


STORAGE 
FROM 


A, B, OR AAND 
B 


~ 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


H 
L 
H or L 
H or L 
H 
H 


TRANSFER 
STORED DATA 


TOAAND/OR 
B 
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10EBA 


10EAB 


1CLKBA 


1SBA 


1CLKAB 


1SAB 


20EBA 


20EAB 


2CLKBA 


2SBA 


2CLKAB 


2SAB 


1A1 


"tJ 
JJ0 
1A2 
C 
1A3 
C0 
1A4 


-f 
1A5 


"tJ 
1A6 
JJ 
1A7 
m 
1A8 
<- 
2A1 
m 
~ 


2A2 


2A3 


2A4 


2A5 


2A6 


2A7 


2A8 


56 
•.. 


1 
EN1 [BA] 


55 
EN2 [AB] 


C3 
54 
G4 
2 
C5 
3 
G6 
29 
"- 
28 
EN7[BA] 


30 
EN8[AB] 


C9 
31 
G10 
27 
C11 
26 
G12, 
I'" 
52 
5 
~1 
4 
3D -I 
'i71 
4 
1 


--L 50 
6 
~1 
- 
2'i7 


6 
1 
6 
51 


8 
49 


9 
., 
48 


10 
47 


12 


I 
45 


13 
44 


14 
43 


~1 
42 


15 
10 
90 
'i77 
-I 
10 1 


--L 110 
12 
~1 
8'i7- 
1 12 
16 
41 


17 
40 


19 
38 
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37 
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36 
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52 
1B1 
3: 
W:; 
-------- 
wa: 
v 
Q. 


To Seven Other Channels 
I- 


20EBA 
0:J 
20EAB 
C 


2CLKBA 
0 


2SBA 
a: 


2CLKAB 
Q. 


2SAB 


One at Eight Channels 


2A1 
15 


42 
2B1 


10EAB 


1CLKBA 


1SBA 


1CLKAB 


1SAB 
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absolute maximum ratings over operating fre.alr 
temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
.............................•.......................... 
-0.5 
V to 4.6 V 
Input voltage range, VI: Except 110 ports (see Note 1) 
-0.5 
V to 4.6 V 
110 ports (see Notes 1 and 2) 
..•...........•........... 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 


Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
...................•....................... 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VCC) 
±50 mA 
Continuous 
current through each VCC or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~lons beyond those Indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The Input and output negative-voltage 
ratings may be exceeded n the input and output clamp-eurrent 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation Is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information. refer to the Package Therma/Considerationsapplication 
note in the 1994 ABT Advanced BiCMOS Technology 
"tJ 
Data Book, I~erature number SCBD002B. 
:Do 
recommended operating conditions 
(see Note 4) 
Cc:o 
~ 
"tJ 
:D 
m<- 
m 
~ 


.' 
MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 Vto 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 Vto 3.6 V 
2 


VCC -2.3 
Vt02.7V 
0.7 
VIL 
Low-levellnput 
voltage 
V 
VCC - 2.7 Vto 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC - 2.3 V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC-3V 
-24 


VCC-2.3V 
12 


tOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3V 
24 


lJ.t/t.v 
Input trans~ion rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IJA 
MIN to MAX 
VCC-0.2 


10H --6 
mA, 
VIH -1.7V 
2.3V 
2 


VIH - 1.7 V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24mA, 
VIH -2V 
3V 
2 


10l - 100 IJA 
MINto 
MAX 
0.2 


IOl-6mA, 
Vll-0.7V 
2.3V 
0.4 


VOL 
Vll-O.7V 
2.3V 
0.7 
V 
IOl-12mA 
Vil 
- 0.8 V 
2.7V 
0.4 


IOl-24mA, 
Vil 
- 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6 V 
±5 
IJA 


VI_0.7V 
45 


VI_l.7V 
2.3 V 
-45 


II(hold) 
VI- 
0.8V 
75 
IJA 
3V 
VI_2V 
-75 


VI-Oto3.6V 
3.6V 
±SOO 


10Z§ 
Vo - Vee 
or GND 
3.6V 
±10 
IJA 


Ice 
VI - VCC or GND, 
10-0 
3.6V 
40 
IJA 


61ee 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6 
V 
750 
IJA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3 V 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:Typical values are measured at VCC - 3.3 V, TA _ 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-883C, 
Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold On Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Small-Outline 
(Dl) and Thin Shrink 
Small-Outline 
(DGG) Packages 


DGG OR DL PACKAGE 
(TOP VIEW) 


description 


This 20-bit flip-flop is designed specifically for 
2.3-V to 3.6-V Vcc operation. 


The SN74AlVCH16721 
20 flip-flops are edge- 
triggered 
Ootype flip-flops with qualified clock 
storage. On the positive transition of the clock 
(ClK) input, the device provides true data at the 
Q outputs ifthe clock-enable (ClKEN) input is low. 
If ClKEN is high, no data is stored. 


A buffered output-enable (OE) input places the 
20 outputs in either a normal logic state (high 
or 
low) 
or 
a 
high-impedance 
state. 
In the 
high-impedance state, the outputs neither load 
nor 
drive 
the 
bus 
lines 
significantly. 
The 
high-impedance 
state 
and 
increased 
drive 
provide the capability to drive bus lines without need for interface or pullup components. OE does not affect the 
internal operation of the flip-flops. Old data can be retained or new data can be entered while the outputs are 
in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74AlVCH16721 
is available in TI's shrink small-outline (Ol) and thin shrink small-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN74AlVCH16721 
is characterized for operation from -40·C to 8S·C. 


OE 
01 
02 
GNO 
03 
04 
Vcc 
05 
06 
07 
GNO 
08 
09 
010 


011 
012 
013 
GNO 
014 
015 
016 
Vcc 
017 
018 
GNO 
019 
020 
NC 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 
20 
37 
21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


ClK 
01 
02 
GNO 
03 
04 
Vcc 
05 
06 
07 
GNO 
08 
09 
010 


011 
012 
013 
GNO 
014 
015 
016 
Vcc 
017 
018 
GNO 
019 
020 
ClKEN 
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FUNCTION TABLE 
(each 
flip-flop) 


INPUTS 
OUTPUT 


OE 
ClKEN 
ClK 
0 
Q 


L 
H 
X 
X 
Co 


L 
L 
i 
H 
H 


L 
L 
i 
L 
L 


L 
L 
LorH 
X 
Co 


H 
X 
X 
X 
Z 


CE 


C1 


10 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, 
Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (VO = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each Vcc 
or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses 
beyond those listed under "absolute 
maximum 
ratings' 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions' 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


\lOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
~ the input and output clamp-current 
ratings 
are observed. 


2. 
This value is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a Junction temperature 
of 150·C and a board trace leng1h of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC-2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VC8=2.3 
V 
-12 


10H 
High-level output current 
VCC = 2.7 V 
-12 
mA 


VCC - 3 V 
-24 


VCC =2.3 V 
12 


10L 
Low-level output current 
VCC -2.7V 
12 
mA 


VCC - 3 V 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


10H = -100 
1iA 
MINto 
MAX 
VCC-0.2 


10H --6 
mA, 
VIH - 1.7V 
2.3V 
2 


IOH--12mA, 
VIH = 1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA, 
VIH -2V 
2.7 V 
2.2 


10H --12mA, 
VIH =2V 
3V 
2.4 


10H --24mA, 
VIH =2 V 
3V 
2 


10L = 100 1iA 
MIN to MAX 
0.2 


IOL-6 
mA, 
VIL-0.7V 
2.3V 
0.4 


VOL 
10L= 12 mA, 
VIL=0.7V 
2.3V 
0.7 
V 


IOL-12 
mA, 
VIL = 0.8 V 
2.7V 
0.4 


IOL=24 
mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
1iA 


VI = 0.7V 
45 


VI-1.7V 
2.3V 
-45 


II(hold) 
VI =0.8 
V 
75 
1iA 


VI-2V 
3V 
-75 


VI_ Oto 3.6 V 
3.6V 
±500 


10l 
Vo = VCC or GND 
3.6V 
±10 
1iA 


ICC 
VI- 
VCC or GND, 
10=0 
3.6V 
40 
1iA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6 
V 
750 
1iA 


Ci 
Control inputs 
VI = VCC or GND 
3.5 


Data inputs 
3.3V 
pF 
6 


Cio 
Data inputs 
Vo = VCC or GND 
3.3 V 
7 
pF 
.. 
t For condllions 
shown as MIN or MAX, use the appropriate values under recommended 
operating conditions . 
:t: Typical values are measured at VCC = 3.3 V, TA - 25·C. 
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• 
timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature (unless otherwise noted) (see Figures 1 and 2) 


Vcc 
= 2.5 V 
Vcc 
= 2.7 V 
Vcc 
= 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


'clock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, ClK 
high or low 
3.3 
3.3 
3.3 
ns 


Data before ClKi 
4 
3.6 
3.1 


tsu 
Setup time 
ClKEN 
before clKi 
ns 
3.4 
3.1 
2.7 


Data after clKi 
0 
0 
0 


th 
Hold time 
ClKEN 
after ClKi 
ns 
0 
0 
0 


.,witching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 


(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
vcc 
=2.7V 
Vcc 
=3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


too 
ClK 
Q 
1 
7 
1 
5.7 
1 
4.9 
ns 


ten 
OE 
Q 
1 
7.4 
1 
6.5 
1 
5.4 
ns 


!dis 
OE 
Q 
1 
6.2 
1 
5.1 
1 
4.8 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
Cl. 
50 pF. 
f.10 
MHz 
55 
59 
IOutputs disabled 
46 
49 
pF 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 4.6V 


Sl 
o 
Openro 


-=- 


TI~~nu~ 
):(1.2 
V 


~ 
I 
~2.3V 
___ 
)(1.2 V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-i1.2V 


tpLH 
-~--~ 


I 


Output 
/1.2 
V 


\~2-;--- 
2.3V 
I~,----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


-VOH 
1.2V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZ'tPZL 
4.6V 


tpHZ'tPZH 
GND 


i4--- 
tw ---+l 
I 
I 


Input 
3~~~~~~~~~~~~:K-_1-._2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~. 
I 
2.3V 


~1.2V 
4_ 
1 
.: 
ov 


tPZL -+l I+- 
I 
I 
I 
tPLZ-+j 
I 
I 
I 
I 
I 
I 
I 
I 
tPZH -+i 


Output 
Waveform 
1 
Sl at4.6V 
(see Note B) 


VOL + 0.3 V 
VOL 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


VOH 
VOH -0.3 
V 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as !dis. 


F. 
tPZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 8V 
o 
Open 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -i1.5V 


tpLH 
I.. 
~ 


I 


Output 
11.5 V 


\ 
~5_;--- 
2.7V 


I "",----oV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 
1.5V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/lPZL 
8V 


tPHZ/tpZH 
GND 


~tw----+f 
I 
I 


Input 
3~~~~~~~~~~~~Y(~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~1.5V 
4_1.~ 
OV 


tPZL 41 
~t 
-.! 
I I 
PLZ", 
I I 
I 
I 
I 


Output 
Waveform 
1 
S1 aU V 
(see Note B) 


Output 
Waveform 
2 
S1.tGND 
(see Note B) 


I 
I 
I 
tPZH~ 


VOL + 0.3 V 
VOL 


VOH 
VOH -0.3 V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


OTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. Zo • 50 0. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten' 
G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebusni 
Family 


• 
EPIC TII (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using MachIne Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


DGG OR DL PACKAGE 
(TOP VIEW) 


descrIption 


This 1D-bit flip-flop is designed for 2.3-V to 3.6-V 
VCC operation. 


The 
flip-flops 
of the 
SN74ALVCH16820 
are 
edge-triggered D-type flip-flops. On the positive 
transition of the clock (CLK) input, the device 
provides true data at the Q outputs. 


A buffered output-enable (OE) input can be used 
to place the ten outputs in either a normal logic 
state (high or low logic level) or a high-impedance 
state. In the high-impedance state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance state and increased drive 
provide the capability to drive bus lines without 
need for interface or pullup components. 


OE input does not affect the internal operation of the flip-flops. Old data can be retained or new data can be 
entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16820 is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16820 is characterized for operation from -40·C to 85·C. 


10E 
101 
102 
GNO 
201 
202 
Vcc 
301 
302 
401 
GNO 
402 
501 
502 
601 
602 
701 
GNO 
702 
801 
802 
Vcc 
901 
902 
GNO 
1001 
1002 
20E 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


ClK 
01 
NC 
GNO 
02 
NC 
Vcc 
03 
NC 
04 
GNO 
NC 
05 
NC 
06 
NC 
07 
GNO 
NC 
08 
NC 
Vcc 
09 
NC 
GNO 
010 
NC 
NC 
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• 
FUNCTION TABLE 
(each 
flip-flop) 


INPUTS 
OUTPUT 


OEnt 
ClK 
D 
Qnt 


l 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vcc) 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vcc) 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
* Stresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions' 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and ou1put clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information. 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3 
V 
-12 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 


VCC-3 
V 
-24 


VCC -2.3 
V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3 
V 
24 


lJ.t/lJ.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


IOH = -100 
IJA 
MINto 
MAX 
VCC-0.2 


IOH--6mA, 
VIH -1.7V 
2.3 V 
2 


VIH -1.7V 
2.3 V 
1.7 
VOH 
V 
IOH--12mA 
VIH .2V 
2.7V 
2.2 


VIH-2V 
3V 
2.4 


IOH --24 
mA, 
VIH =2V 
3V 
2 


10L - 100 lJA 
MINto 
MAX 
0.2 


IOL-6 
mA, 
VIL - 0.7 V 
2.3V 
0.4 


VOL 
IOL=12mA 
VIL - 0.7 V 
2.3V 
0.7 
V 


VIL-0.8 
V 
2.7V 
0.4 


IOL=24 
mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
lJA 


VI_0.7V 
45 


VI=l.7V 
2.3V 
-45 


II(hold) 
VI =0.8 
V 
75 
lJA 


VI-2V 
3V 
-75 


VI-Ol03.6V 
3.6V 
±500 


10Z 
Vo - VCC or GND 
3.6V 
±10 
lJA 


ICC 
VI = VCC or GND, 
10-0 
3.6V 
40 
lJA 


.<lICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
750 
lJA 


Ci 
Control inputs 
VI = VCC or GND 
3.5 


Data inputs 
3.3V 
pF 
6 


Co 
Outputs 
Va - VCC or GND 
3.3V 
7 
pF 
.. 
t For condrtlons shown as MIN or MAX, use the appropriate values under recommended 
operating conditions . 


:j:All typical values are at VCC - 3.3 V, TA = 25·C. 
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timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature (unless otherwise noted) 


Vcc= 
2.5V 
VCC=2.7V 
VCC =3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before CLK! 
1.7 
1.8 
1.4 
ns 


th 
Hold time, data after CLK! 
1.1 
1.1 
1 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5V 
Vcc 
= 2.7 V 
Vcc 
=3.3V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


tpd 
CLK 
Q 
1 
6.5 
5.5 
1 
4.8 
ns 


ten 
OE 
Q 
1 
6.9 
6.1 
1 
5 
ns 


ldis 
OE 
Q 
1.3 
5.9 
5 
1 
4.5 
ns 


! 


VCC = 2.5 V 
VCC= 
3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


I 
IOutputs enabled 
60 
63 
Cpd 
Power dissipation capacitance 
IOutpu1s disabled 
CL = 50 pF, 
f=10MHz 
pF 
38 
46 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 4.6V 
o 
Open 


TI~~:~ 
):(1.2 V 


~ 
I· 
~2.3V 
___ 
)(1.2 V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-i1.2V 


tpLH 
-~--~ 
I 


Output 
/1.2 V 


\1.2-;--- 
2.3V 
I-·----OV 
I 
I 


IolII 
~ 
tpHL 
I 


~ 


--VOH 
1.2V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6V 


tPHz/tpZH 
GND 


i4--- tw --.I 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~, 
j 
2.3V 


~1.2V 
4_ 
1 


.: 
ov 


tpZL -, 
r-tPLZ-+l 


I 
I 
I 
I 
I 
I 
I 
I 
tpZH -+I 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOL + 0.3 V 
VOL 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capac~ance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, ZO. 
50 n. tr:s 2.5 ns, tf:S 2.5 ns. 


D. 
The outputs are measured one at a time w~h one transition per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as len' 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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I 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL= 
SOpF 
(see Note A) T 


o 
6V 


S1 
o 
Openr 


D 


"::" 


TI~~nu~ 
¥... 
1_.s_v 
_ 


~ 
tau·~ 
th 


___ 
*1.5 V 


~ 
I 
£2.7V 
1.S V 
OV 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-.11.S 
V 


tPLH _~t---_~ 


II 
. 


Output 
/1.S 
V 


\ 
~S~--- 
2.7V 


I "',----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


-VOH 
1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14-- tw--.l 
I 
I 


Input 
3~~~~~~~~~~~~;K~1~.S~V~~~= 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.SV 
4~:---ov 


tPZL ---.l 
14-t 
-J 
I 
I 
PLZ"I 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 6V 
(see Nota B) 


Output 
Waveform 
2 
S1 atGND 
(aeeNota 
B) 


I 
I 
I 
tPZH -+l 


VOL + 0.3 V 
VOL 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B, 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as Idis. 


F. 
tPZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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DGG OR DL PACKAGE 
(TOP VIEW) 
• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Output Ports Have Equivalent 26-0 Series 
Resistors, 
So No External Resistors Are 
Required. 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


10E 


101 
102 
GNO 


201 


202 
Vcc 
301 
302 
401 
GNO 
402 
501 
502 
601 
602 
701 
GNO 
702 
801 
802 
Vcc 
901 
902 
GNO 
1001 
lOQ2 
20E 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 
20 
37 
21 
36 


22 
35 
23 
34 
24 
33 
25 
32 


26 
31 


27 
30 


28 
29 


ClK 
01 
NC 
GNO 
02 


NC 
Vcc 
03 


NC 
04 
GNO 
NC 
05 
NC 
06 
NC 
07 
GNO 
NC 
08 
NC 
Vcc 
09 
NC 
GNO 
010 
NC 
NC 


description 


This 1Q-bitflip-flop is designed for 2.3-V to 3.6-V 
Vcc operation. 


The 
SN74ALVCH162820 
flip-flops 
are edge- 


triggered 
Ootype flip-flops. 
On 
the 
positive 
transition of the clock (eLK) input, the device 
provides true data at the a outputs. 


A buffered output-enable (OE) input can be used 
to place the eight outputs in either a normal logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a 
high- 


impedance state. In the high-impedance state, 
the outputs neither load nor drive the bus lines significantly. The high-impedance state and increased drive 
provide the capability to drive bus lines without need for interlace or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The outputs, which are designed to sink up to 12 mA, include 26-0 
resistors to reduce overshoot and 
undershoot. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 
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3.3-V 10-BIT FLIP-FLOP WITH DUAL OUTPUTS 
AND 3-STATE OUTPUTS 
l:lCES012-JULY 
1995 


I 
::Iescrlptlon (continued) 


The SN74ALVCH162820 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH162820 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 
flip-flop) 


INPUTS 
OUTPUT 


OEnt 
ClK 
0 
Q 


l 
i 
H 
H 


l 
i 
l 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


20E 


ClK 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCC) 
±50 mA 
Continuous current through each VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
* Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 


functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
cond~ions" 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a Junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refertothe 
Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book. I~erature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 


VIH 
High-level input voltage 
V 


Vcc 
- 2.7 Vto 3.6 V 
2 


VCC-2.3 
Vt02.7V 
0.7 
VIL 
Low-level input voltage 
V 
Vcc 
- 2.7 V to 3.6 V 
0.6 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


Vcc 
- 2.3 V 
-6 


IOH 
High-level output current 
VCC-2.7V 
-8 
mA 


VCC-3V 
-12 


VCC -2.3 
V 
6 


IOL 
Low-level output current 
VCC-2.7V 
8 
mA 


VCC-3V 
12 


Atl/N 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP+ 
MAX 
UNIT 


IOH=-10011A 
MINto 
MAX 
VCC-0.2 


10H =-4 
mA. 
VIH = 1.7 V 
2.3V 
1.9 
IVIH = 1.7 V 
2.3 V 
1.7 
VOH 
10H =-6 
mA 
V 
IVIH =2V 
3V 
2.4 


IOH=-8mA. 
VIH =2 V 
2.7V 
2 


10H --12mA, 
VIH =2V 
3V 
2 


IOl - 100 1lA 
MINto 
MAX 
0.2 


IOl=4 
mA. 
Vll= 
0.7 V 
2.3V 
0.4 
IVil 
= 0.7 V 
2.3V 
0.55 
VOL 
IOl=6 
mA 
IVll- 
0.8 V 
V 
3V 
0.55 


IOl=8 
mA. 
Vll= 
0.8 V 
2.7V 
0.6 


IOl-12 
mA. 
Vil 
- 0.8 V 
3V 
0.8 


II 
VI = VCC or GND 
3.6V 
±5 
1lA 


VI -0.7V 
45 
2.3V 
VI =1.7V 
-45 


II(hold) 
VI -0.8V 
75 
1lA 
3V 
VI _2V 
-75 


VI = 0 to 3.6 V 
3.6V 
±500 


10l 
Vo = VCC or GND 
3.6V 
±10 
1lA 


ICC 
VI - VCC or GND. 
10.0 
3.6V 
40 
1lA 


Ll.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or 
3Vt03.6V 
750 
1lA 
GND 


Control inputs 
VI = VCC or GND 
3.3V 
3.5 
pF 
Ci 
Data inputs 
VI· 
VCC or GND 
3.3V 
6 
pF 


Co 
Outputs 
VI· 
VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC _ 3.3 V. TA • 25°C. 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc = 2.5 V 
VCC = 3.3 V 


) 


±O.2V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, ClK 
high or low 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before ClK! 
1.7 
1.8 
1.4 
ns 


th 
Hold time, data after ClK! 
1.1 
1.1 
1 
ns 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC=2.5V 
Vcc 
= 2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


tDd 
ClK 
Q 
1 
7 
6.2 
1 
5.4 
ns 


!en 
OE 
Q 
1 
7.4 
6.8 
1 
5.6 
ns 


idis 
OE 
Q 
1.3 
6.4 
5.5 
1 
5 
ns 


VCC=2.5V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
68 
66 
IOutputs disabled 
Cl-50pF, 
f-10MHz 
39 
47 
pF 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 


Under Test 


CL = 50 pF 


(see Note A) T 


o 4.8V 
o 
Open 


TI~~nu~ 
):(1.2 
V 


~ 
___ 
*1.2 V 
€ :.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2-;--- 
2.3V 


I .•.• 
,----OV 


I 
1 
14 
~ 
tpHL 
I€ 


--VOH 
1.2V 


VOL 


Input 
-i1.2V 


tPLH 
-~--~ 


I 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ'tpZL 
4.8 V 


tpHzltpZH 
GND 


I4---tw~ 
I 
I 


Input 
3~~~~~~~~~~~~'1~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~, 
I 
2.3V 


i'1.2V 
~_1.: 
OV 


tPZL -.l 
14-t 
--J 
I I 
PLZ" 
I I 
I 
I 
I 
I 
I 
I 
tPZH~ 


Output 
Waveform 
1 
S1 at 4.8 V 
(see Note B) 


Output 
Waveform 
2 
S1atGND 
(see Note B) 


VOL +O.3V 
VOL 


VOH 
VOH-O.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and Jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten' 
G. 
tpHL and tpLH are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50 
pF 
(see Note A) T 


o 6V 


S1 
o Openr' 
-=- 


TI~~nu~ 
):<1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-i1.5V 
!. 
J 


1 
tpLH 
1- 
~ 


1 


Output 
11.5 V 


\ 7."5~- - - 
2.7 V 


J 
.••·----OV 


1 
1 
14 
~ 
tpHL 


1 


~ 


-VOH 
1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHzltpZH 
GND 


i4--- tw ---.I 


I 
1 


Input 
3~~~~~~~~~~~~}(-_1-._5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 
1 
.: 
ov 


tPZL -+l 
j4- 
1 "'"- 
1 
I 
tPLZ-+j 
~ 


1 
I 
1 
1 


1 
I 


1 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


1 


1 


1 
tpZH -+i 


VOL +0.3 V 
VOL 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOH 
VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpHL and tpLH are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74ALVCH16821 
3.3-V 20-BIT BUS-INTERFACE 
FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCES037 
-JULY 
1995 


DGG OR DL PACKAGE 
(TOP VIEW) 
• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPIC ™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PuliuplPulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mil 
Shrink Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 20-bit bus-interface flip-flop is designed for 
2.3-V to 3.6-V Vcc operation. 


TheSN74AlVCH16821 
can be used as two 10-bit 
flip-flops or one 20-bit flip-flop. The 20 flip-flops 
are 
edge-triggered 
Ootype flip-flops. 
On the 
positive transition of the clock (ClK) 
input, the 
device provides true data at the Q outputs. 


A buffered 
output-enable 
(OE) input can be 
used to place the ten outputs in either a normal 
logic 
state 
(high 
or 
low 
logic 
levels) 
or 
a 
high-impedance 
state. 
In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and 
increased drive provide the capability to drive bus 
lines 
without 
need 
for 
interface 
or 
pullup 
components. 


OE does not affect the internal operation of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74AlVCH16821 
is available in Tl's shrink small-outline (Ol) and thin shrink small-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74AlVCH16821 
is characterized for operation from -40°C to 85°C. 


10E 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
107 
GNO 
108 
109 


1010 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 


2010 
20E 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 
15 
42 


16 
41 


17 
40 
18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 
24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


1CLK 
101 


102 
GNO 
103 
104 
Vcc 
105 
106 
107 
GNO 
108 
109 


1010 


201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 


2010 
2CLK 


~~cncoo:,~1: 
1~"=I~':h~~ 
::,rX:::f~mc:,~ 
atandlrd 
warranty. Production 
proceulng 
dote 
not ntCIINrily 
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parame1I1'1. 
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FUNCTION 
TABLE 
(each 1G-blt flip-flop) 


INPUTS 
OUTPUT 
~ 
ClK 
D 
Q 


L 
t 
H 
H 


L 
t 
L 
L 


L 
H orL 
X 
00 
H 
X 
X 
Z 


10E 


1ClK 


20E 


2ClK 


1 
r-. 
EN2 
56 
C1 
28 
r-. 
EN4 
29 
C3 
L, 
,. 
65 
2 
1D 
2'1 
54 
3 


52 
5 


51 
8 


49 
8 


48 
II 


47 
10 


45 
12 


44 
13 


43 
14 


42 
15 
3D 
4'1 
41 
16 


40 
17 


38 
19 


37 
20 


38 
21 


34 
23 


33 
24 


31 
26 


30 
27 


1D1 


1D2 


1D3 


104 


1D5 


106 


1D7 


108 


1Dl1 


1D10 


2D1 


2D2 


2D3 


204 


2D5 


208 


2D7 


2D8 


2Dl1 


2D10 


1Q1 


1Q2 


1Q3 


1Q4 


1Q5 


1Q6 


1Q7 


1Q8 


1Q9 


1Q10 


2Q1 


2Q2 


2Q3 


2Q4 


2Q5 


2Q6 


2Q7 


2Q8 


2Q9 


2Q10 
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~--------------- 
lOne ofTen 
I Channels 
I 
IIL___ 
_ 
_ 


~--------------- 
lOne ofTen 
I Channels 
I 
IIL 
_ 


V 


To Nine Other Channels 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc 
+ 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VcC> 
±50 mA 
Continuous output current, '0 (Vo = 0 to Vcc> 
±50 mA 
Continuous current through each Vcc 
or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


'JOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC=2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
2 


VCC = 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 


" 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC =2.3 V 
-12 


IOH 
High-level output current 
VCC=2.7V 
-12 
mA 


VCC = 3 V 
-24 


VCC=2.3 
V 
12 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 


VCC=3 
V 
24 


I1t1Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
I1A 
MIN to MAX 
VCC-0.2 


IOH--6mA, 
VIH-l.7V 
2.3V 
2 


VIH -1.7 
V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH-2V 
2.7 V 
2.2 


VIH .2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L - 100 IJA 
MINto 
MAX 
0.2 


10L. 
6 mA, 
VIL-O.7V 
2.3V 
0.4 


VOL 
VIL - 0.7 V 
2.3V 
0.7 
V 
IOL=12mA 
VIL - 0.8 V 
2.7V 
0.4 


'OL-24 
mA, 
VIL-0.8 
V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
I1A 


VI-0.7V 
45 
2.3V 
VI-l.7V 
-45 


II(hOld) 
VI-0.8V 
75 
I1A 
3V 
VI_2V 
-75 


VI-Ot03.6V 
3.6V 
±500 


10Z 
Va - VCC or GND 
3.6 V 
±10 
I1A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
I1A 


t>ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 V to 3.6 V 
750 
I1A 


Control inputs 
3.5 
Cj 
VI - VCC or GND 
3.3 V 
pF 
Data inputs 
6 


Co 
Outputs 
Va - VCC or GND 
3.3 V 
7 
pF 
t For conditions 
shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are measured at VCC - 3.3 V, TA - 25°C. 


timing 
requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc= 
2.5 V 
VCC = 2.7 V 
VCC= 
3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before CLKi 
4.4 
3.9 
3.4 
ns 


th 
Hold time, data after CLKf 
0 
0 
0 
ns 
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switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


'max 
150 
150 
150 
MHz 


tDd 
ClK 
a 
1 
6.4 
5.3 
1 
4.5 
ns 


len 
OE 
a 
1 
7.1 
6.2 
1 
5.1 
ns 


'<tis 
. OE 
a 
1.4 
5.9 
5 
1 
4.6 
ns 


Vcc 
=2.5V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
36 
40 
IOutputs disabled 
Cl. 
50 pF, 
'.10 
MHz 
22 
24 
pF 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC=2.5V 
± O.2V 


From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 4.6V 


o 
Open 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~-;--- 
2.3V 


I •••·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


-VOH 
1.2V 


VOL 


Input -i'f1.2V 


tPLH -~I--_~ 


I 


Output 
/1.2 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
4.6 V 


tPHZ/tpZH 
GND 


14-- tw ----+l 
I 
I 


Input 3~~~~~~~~~~~~}(" 
... 
1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) ~. 
I 
2.3V 


i'1.2V 
4_1.~ 
OV 


tPZL -.I 
14-t 
...J 
I I 
PLZ 
'I 
I I 
I 
I 
I 
I 


I 
I 
tPZH~ 


Output 
Waveform 
1 
Slat4.6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOL + 0.3 V 
VOL 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 0. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as 'dis. 


F. 
tPZL and tpZH are the same as len. 
G. 
tpLH and tPHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr' 
-= 


TI~~nu~ 
):(1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-'-/1.5 
V 


tpLH 
~ 
~ 
I 


Output 
/1.5 V 


\ 
~5~--- 
2.7V 
I-·----OV 
I 
I 


Illl 
~ 
tpHL 
I 


~ 


--VOH 
1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHz/tpZH 
GND 


~tw--.l 
I 
I 


Input3~~~~~~~~~~~~~" 
.. 
1-._5~V~-_-_-_-:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 
1 
.: 
ov 


tPZL1r-tPLZ-.l 
I I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


I 
I 
I 
tPZH -+i 


VOL +0.3V 
VOL 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal condnions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transnion per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 


F. 
tpZL and tPZH are the same as ten. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member 
of the Texas 
Instruments 
Wldebus'" 
Family 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
ESD Protection 
Exceeds 
2000 V Per 
MIL-STD-883C, 
Method 
3015; 
Exceeds 
200 V Using 
Machine 
Model 
(C = 200 pF, 
R = 0) 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEDEC 
Standard 
JESD-17 


• 
Bus Hold on Data Inputs 
Eliminates 
the 
Need for External 
Pullup/Pulldown 
Resistors 


• 
Package 
Options 
Include 
Plastic 
30Q-mil 
Shrink 
Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) 
Packages 


description 


OGG OR OL PACKAGE 
(TOP VIEW) 


This 
18-bit bus-interface 
flip-flop 
is designed 
for 
2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16823 
features 
3-state 
outputs 
designed 
specifically 
for driving 
highly capacitive 
or relatively 
low-impedance 
loads. This device 
is 
particularly 
suitable 
for implementing 
wider buffer 
registers, 
I/O ports, bidirectional 
bus drivers 
with 
parity, and working 
registers. 


The SN74ALVCH16823 
can be used as two 9-bit 
flip-flops 
or 
one 
18-bit 
flip-flop. 
With 
the 
clock-enable 
(CLKEN) 
input 
low, 
the 
D-type 
flip-flops 
enter data on the low-to-high 
transitions 
of the 
clock. 
Taking 
CLKEN 
high 
disables 
the 
clock buffer, thus latching 
the outputs. 
Taking the 
clear (CLR) input low causes 
the Q outputs 
to go 
low independently 
of the clock. 


A buffered 
output-enable 
(OE) input can be used to place the nine outputs 
in either a normal 
logic state (high 
or low logic levels) 
or a high-impedance 
state. In the high-impedance 
state, the outputs 
neither 
load nor drive 
the bus lines significantly. 
The high-impedance 
state and increased 
drive provide the capability 
to drive bus lines 
without 
need for interface 
or pullup components. 


The output-enable 
(OE) input does not affect the internal 
operation 
of the flip-flops. 
Old data can be retained 
or new data can be entered 
while the outputs 
are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


1CLR 
10E 
101 
GNO 
102 
103 
Vcc 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 
20E 
2CLR 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 
20 
37 


21 
36 
22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 
28 
29 


1CLK 
1CLKEN 
101 
GNO 
102 
103 
Vcc 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 
2CLKEN 
2CLK 
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description 
(continued) 


The SN74ALVCH16823 
is available 
in Tl's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) 
packages, 
which provide twice the 110 pin count and functionality 
of standard 
small-outline 
packages 
in the 
same printed-{;ircuit-board 
area. 


The SN74ALVCH16823 
is characterized 
for operation from -40·C 
to 85·C. 


INPUTS 
OUTPUT 
OE 
~ 
CI:REN 
ClK 
0 
Q 


L 
L 
X 
X 
X 
L 


L 
H 
L 
f 
H 
H 


L 
H 
L 
f 
L 
L 


L 
H 
L 
L 
X 
00 
L 
H 
H 
X 
X 
00 
H 
X 
X 
X 
X 
Z 


FUNCTION TABLE 
(eech t-blt flip-flop) 
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10E 


1CLR 


1CLKEN 


1CLK 


20E 


2CLR 


2CLKEN 


2CLK 
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2 
•... 


EN1 
1 
•... 


R2 
55 
•..... 


03 
56 
304 
27 
•..... 


EN5 
26 
•..... 


R6 
30 
•... 


07 
211 
708 
.., 
,. 
3 
54 
40 
1,2 V' 
52 
5 


51 
6 


49 
6 


48 
II 


47 
10 


45 
12 


44 
13 


43 
14 


42 
15 
80 
5,6V' 
41 
16 


40 
17 


38 
19 


37 
20 


38 
21 


34 
23 


33 
24 


31 
26 
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1CLK 


101 


V 


To EightOtherChannels 


20E 
27 


2CLR 
28 


2CLKEN 
30 
CE 


R 
29 
15 
2CLK 
C1 
2Q1 


201 
42 
10 
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absolute maximum re.t1ngsover operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K(Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo '" 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each Vcc or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA '" 55cC 
(in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65cC 
to 150·C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded ij the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package ThermalConsiderationsapplication 
note in the 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC-2.3Vt02.7V 
0.7 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC -2.3 
V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC -3 
V 
-24 


VCC -2.3V 
12 


IOL 
Low-level output current 
VCC -2.7V 
12 
mA 


VCC-3 
V 
24 


6.tI6.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
therwlse noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


IOH--l001JA 
MINto 
MAX 
VCC-0.2 


IOH--6mA, 
VIH-l.7V 
2.3V 
2 


VIH -1.7 
V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH _2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA. 
VIH -2V 
3V 
2 


IOL - 100 IJA 
MIN to MAX 
0.2 


10L- 
6 mA, 
VIL- 
0.7 V 
2.3 V 
0.4 


VOL 
1 VIL - 0.7 V 
2.3V 
0.7 
V 
IOL-12mA 
IVIL - 0.8 V 
2.7 V 
0.4 


IOL-24 
mA, 
VIL. 
0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IJA 


VI-0.7V 
45 
2.3V 
VI_l.7V 
-45 


II(hold) 
VI-0.8 
V 
75 
IJA 
3V 
VI-2V 
-75 


VI- 
0 to 3.6 V 
3.6V 
±SOO 


10l 
Vo - VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IJA 


l>ICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3Vt03.6 
V 
750 
IJA 


Control inputs 
4.5 
Ci 
VI • VCC or GND 
3.3V 
pF 
Data inputs 
6.5 


Co 
Outputs 
Vo - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


lTypical 
values are measured at VCC - 3.3 V, TA. 
25°C. 


liming 
requirements 
over recommended ranges of supply 
voltage and operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 2.5 V 
VCC=2.7V 
VCC = 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


CLRlow 
3.3 
3.3 
3.3 
tw 
Pulse duration 
ns 
CLK high or low 
3.3 
3.3 
3.3 


CLR low 
0.7 
0.7 
0.8 


Setup time 
Data low 
1.4 
1.6 
1.3 
tsu 
Data high 
ns 
1.1 
1.1 
1 


CLKEN low 
1.8 
1.9 
1.5 


Data low 
0.4 
0.5 
0.5 


th 
Hold time 
Data high 
0.7 
0.1 
0.8 
ns 


CLKEN low 
0.2 
0.3 
0.4 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


ClK 
Q 
1 
6.4 
5.2 
1 
4.5 
tpd 
ClR 
Q 
ns 
1.4 
6 
5.2 
1.2 
4.6 


ten 
OE 
Q 
1 
6.5 
5.7 
1 
4.8 
ns 


idis 
OE 
Q 
1.8 
5.6 
4.7 
1.3 
4.5 
ns 


Vcc= 
2.5 V 
VCC = 3.3 V 


PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
27 
30 
IOutputs disabled 
Cl. 
50 pF, 
f.l0MHz 
pF 
16 
18 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
4.6V 


o 
Open 


TI~~nu~ 
):(1.2 
V 


~ 
I 
~2.3V 


___ 
J(1.2V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --.i 1.2V 


tpLH 
~ 
~ 


1 


Output 
/1.2 V 


\ 
-;2~--- 
2.3 V 


I •.• 
·----OV 
I 
I 
'4 
~ 
tpHL 
I 


~ 


-VOH 
1.2V 


VOL 


TEST 
S1 


tpd 
Open 


tPLZitpZL 
4.6V 


tPHZItPZH 
GND 


14--- tw --+I 


1 
I 


Input 
3~~~~~~~~~~~~)(~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 


~ 
1.2V 
4_ 
1 
.:: 
ov 


tpZL -.I 
/4- 
1 
I I 
tpLZ -+j 
l+- 


I 1---1-1- 
2.3V 


I 
1.2V 
1 
VOL+O.3V 


1 
---- 
VOL 


1 
tPHZ~ 
i+ 
tpZH ~ 
I+- 
I 


1 
tv;--- 
VOH 


____ 
'••.•__1._2V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Nota B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 


F. 
tpZL and tPZH are the same as ten. 


G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


S1 
o 
Open 
r" 
-:: 


TI~~nu~ 
~ 
•.•1-.5-V----- 


14 
.~ 
1 
tsu 
I" 
th 


___ 
*1.5 V 


.1 


1 


~.A::::.:.- 
0 V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
1.5~--- 
2.7V 


I •.•·----OV 


I 
1 


lOIII 
~ 
tpHL 


1 


~ 


--VOH 


1.5 V 


VOL 


Input ---.i 1.5 V 


tpLH 
~ 
~ 


1 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
6V 


tPHZItPZH 
GND 


I+---- 
tw ----+I 
I 
I 


Input3-'------}(:1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.7V 


~ 
1.5V 
4_1.~ 
OV 


tpZL --.l 
14-t 
-.! "'"- 
I 
I 
PLZ 
- I 
,..- 


I 
I----i-I- 
3V 
I 
1.5 V 
I 
VOL + 0.3 V 
I 
---- 
VOL 
I 
tpHZ -+t 
i+- 


tPZH -+t 
I+- 
I 


I 
tv;--- 
VOH 
___ 
...Ll__1.~V 
~H 
- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 Q, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as tdis' 


F. 
tpZL and tpZH are the same as len. 
G. 
tPLH and tPHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 


-!/} TEXAS 
INSTRUMENTS 


The device can be used as two 9-blt buffers or one 
18-blt buffer. It provides true data. 


The 3-state control gate is a 2-input ANDgate with 
active-lowJ!!Q.uts so that if either output-enable 
(OE1 or 0E2) 
input is high, all nine affected 
outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


The SN74ALVCH16825 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provides twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-circuit-board area. 


The SN74ALVCH16825 is characterized for operation from -40°C to 85°C. 


• 
Member of the Texas Instruments 
W/debus™ 
Family 


• 
EPIC ™ (Enhanced-Performance 
Implanted 
CMOS) Sub micron Process 


• 
Latch-Up Performance 
Exceeds 250 mA Per 
JEDEC Standard JESD-17 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30o-mll 
Shrink Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 18-bit buffer and line driver is designed for 
2.3-V to 3.6-V Vcc operation. 


This SN74ALVCH16825 improves the perform- 
ance and density of 3-state memory address 
drivers, clock drivers, and bus-oriented receivers 
and transmitters. 
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DGG OR DL PACKAGE 
(TOP VIEW) 


10E1 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
1Y5 
1Y6 
1Y7 
GND 
1Y8 
1Y9 
GND 
GND 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
2Y5 
Vcc 
2Y6 
2Y7 
GND 
2Y8 
2Y9 
2~ 


1U56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10E2 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
GND 
GND 
2A1 
2A2 
GND 
2A3 
2A4 
2A5 
Vcc 
2A6 
2A7 
GND 
2A8 
2A9 
20E2 


SN74ALVCH16825 
18-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES039 
- JULY 1995 


FUNCTION TABLE 
(each &obit section) 


INPUTS 
OUTPUT 


OE1 
OE2 
A 
Y 


L 
L 
L 
L 


L 
L 
H 
H 


H 
X 
X 
Z 


X 
H 
X 
Z 


10E1 


10E2 


20E1 


20E2 


1 
"- 
& 


56 
"- 
EN1 


28 
'" 
& 
29 
"- 
EN2 


55 
I'" 
2 
1<;7 
54 
3 


52 
5 


51 
6 


49 
8 


48 
9 


47 
10 


45 
12 


44 
13 


41 
16 
2<;7 
40 
17 


38 
19 


37 
20 


36 
21 


34 
23 


33 
24 


31 
26 


30 


, 


27 


t This symbol is in accordance with ANSI/IEEE 
Std 91-1984 and 
lEG Publication 617-12. 
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absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted}t 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
each Vcc 
or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output c1amp-current ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package ThermalGonsiderafions application note in the 1994 ABT Advanced SiGMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input vo~age 
V 
VCC=2.7Vt03.6V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 


VCC - 2.7 V to 3.6 V 
V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC -2.3 
V 
-12 


IOH 
High-level output current 
VCC = 2.7 V 
-12 
mA 


VCC-3 
V 
-24 


VCC-2.3 
V 
12 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 


VCC-3 
V 
24 


t.tIlJ.Y 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 
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• 
Electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 


otherwise noted) 


PARAMETER 
TEST CONDITIONS 
Vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IIA 
MIN to MAX 
Vcc-0.2 


10H --6 
mA, 
VIH -1.7V 
2.3V 
2 


VIH -1.7V 
2.3V 
1.7 


VOH 
V 
10H --12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H _-24 
mA, 
VIH -2V 
3V 
2 


10L - 100 IIA 
MINto 
MAX 
0.2 


10L- 
6 mA, 
VIL- 
0.7 V 
2.3V 
0.4 


VOL 
IVIL - 0.7 V 
2.3V 
0.7 
V 


IOL-12mA 
IVIL - 0.8 V 
2.7V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IIA 


VI_0.7V 
45 
2.3V 
VI_l.7V 
-45 


II(hold) 
VI-0.8V 
75 
IIA 
3V 
VI-2V 
-75 


VI_Ot03.6V 
3.6V 
±SOO 


fOl 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - Vcc 
or GND, 
10-0 
3.6V 
40 
IIA 


£lICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IIA 


Control inputs 
3.5 
Ci 
VI- 
VCC or GND 
3.3V 
pF 
Data inputs 
6 


Co 
Outputs 
Vo - VCC or GND 
3.3V 
7.5 
pF 


. For conditions shown as MIN or MAX, use the a 
ro riate values under recommended 
0 eratin 
conditions. 
pp 
p 


~Typical values are measured at VCC - 3.3 V, TA - 25°C. 


3witching characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 


[unless otherwise noted) (see Figures 1 and 2) 


I 


FROM 
TO 
vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 
PARAMETER 
±O.2V 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


ted 
A 
Y 
1 
4.7 
3.9 
1 
3.4 
ns 


ten 
OE 
y 
1 
6.5 
5.7 
1 
4.7 
ns 


!dis 
OE 
y 
1.9 
5.8 
4.9 
1.3 
4.5 
ns 


I 


VCC = 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
CL- 
50 pF, 
16 
18 
IOutputs disabled 
1.10 
MHz 
pF 
4 
6 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 
(see Note A)I 


o 4.6V 
o Open 


TI~~nu~ 
):<1.2 
V 


~ 
___ 
*1.2 V 
~ 
Oats 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2-;--- 
2.3V 


I "",----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


-VOH 
1.2V 


VOL 


Input.--lf 
1.2V 


tPLH 
~ 
~ 


I 


Output 
/1.2 
V 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
4.6V 


tPHZItPZH 
GND 


i4--- tw ----.I 
I 
I 


Input 
3~~~~~~~~~~~~:X:~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


2.3 V 


Output 
2.3V 


OV 
Control 
(low-level 
enabling) 
OV 


Output 
Waveform 
1 
Sl at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
{see Note B) 


VOL + 0.3 V 
---- 
VOL 


~PHZ-+t 
l+- 


____ 
!~1__1._2V 
~ 
~o-:aV ::H 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :5 10 MHz, ZO. 
50 0, tr :5 2.5 ns, tf :5 2.5 ns. 


D. 
The outputs are measured one at a lime with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldls' 


F. 
tPZL and IPZH are lhe same as len' 
G. 
tpLH and tpHL are the same as lpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o BV 


S1 
o Openr' 
-=- 


TI~~nu~ 
):<1.5 
V 


~ 
___X1•5V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5~--- 
2.7V 


I .•• 
·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5V 


VOL 


Input 
~1.5V 


tPLH 
~ 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
BV 


tPHZ/tpZH 
GND 


14-- tw--.l 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.5~V~~~= 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~ 
1.5V 
4_ 
1 
.: 
ov 


tpZL --.l 
14-t 
....! ""'-- 
I 
I 
PLZ 
- I 
....- 
I 1---1-1- 
3V 


I 
1.5V 
I 
VOL+0.3V 


I 
---- 
VOL 
I 
tpHZ -+j 
i+- 


tpZH -+t 
I+- 
I 


I 
tv':--- 
VOH 
_____ 
!__ 
1.~V 
-;':H- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at B V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


tIOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wfih internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n,tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transfilon per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 
F. 
tPZL and tpZH are the same as ten' 
G. 
tPLH and tPHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 


POST OFFICE BOX 655303 • OALLAS. TEXAS 75265 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-883C, 
Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 


R = 0) 
• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


SN74ALVCH16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES041 
-JULY 
1995 


DGG OR DL PACKAGE 
fTOPVIEW) 


10E1 
1Y1 
1Y2 
GND 
1Y3 
1Y4 


Vcc 
1Y5 
1Y6 
1Y7 
GND 
1Y8 
1Y9 
1Y10 
2Y1 
2Y2 
2Y3 
GND 
2Y4 
2Y5 
2Y6 


Vcc 
2Y7 
2Y8 
GND 
2Y9 
2Y10 
20E1 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 
13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 


20 
37 


21 
36 
22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10E2 
1A1 
1A2 
GND 
1A3 
1A4 


Vcc 
1A5 
1A6 
1A7 
GND 
1A8 
1A9 
1A10 
2A1 
2A2 


2A3 
GND 
2M 
2A5 
2A6 


Vcc 
2A7 
2A8 
GND 
2A9 
2A10 
20E2 


This 20-bit non-inverting 
buffer/driver 
is designed 
for 2.3-V to 3.6-V Vcc 
operation. 


The SN74AlVCH 
16827 is composed 
of two 10-bit 
sections 
with separate 
output-enable 
signals. 
For 
either 
1Q-bit buffer section, 
the two output-enable 
(1OE1 and 1OE2 or 20E1 
and 20E2) 
inputs must 
both be low for the corresponding 
Y outputs to be 
active. 
If either 
output-enable 
input 
is high, the 
outputs 
of that 
10-bit 
buffer 
section 
are 
in the 
high-impedance 
state. 


To ensure the high-impedance 
state during power 
up or power 
down, 
OE should 
be tied 
to Vcc 
through 
a pullup 
resistor; 
the minimum 
value 
of 
the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The 
SN74AlVCH16827 
is available 
in Tl's 
shrink 
small-outline 
(Ol) 
and 
thin 
shrink 
small-outline 
(OGG) 
packages, 
which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same printed-eircuit-board 
area. 


The SN74AlVCH16827 
is characterized 
for operation 
from -40°C 
to 85°C. 
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:~o-BITBUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
nCES041-JULY 1995 
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FUNCTION 
TABLE 
(each 
1G-blt section) 


INPUTS 
OUTPUT 


OE1 
0E2 
A 
Y 


L 
L 
L 
L 


L 
L 
H 
H 


H 
X 
X 
Z 


X 
H 
X 
Z 


10E1 


10E2 


20E1 


20E2 


1 
•... 
& 


56 
•... 
EN1 


28 
•... 
& 


29 
•... 
EN2 


r- 
55 
2 
1 
1'1 
54 
3 


52 
5 


51 
6 


49 
8 


48 
9 


47 
10 


45 
12 


44 
13 


43 
14 


42 
15 
1 
2'1 
41 
16 


40 
17 


38 
19 


37 
20 


36 
21 


34 
23 


33 
24 


31 
26 


30 
27 


1A1 


1A2 


1A3 


1A4 


1A5 


1A6 


1A7 


1A8 


1A9 


1A10 


2A1 


2A2 


2A3 


2A4 


2A5 


2A6 


2A7 


2A8 


2A9 


2A10 


t This symbol 
Is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEO Publication 
617-12. 


1Y1 


1Y2 


1Y3 


1Y4 


1Y5 


1Y6 


1Y7 


1Y8 


1Y9 


1Y10 


2Y1 


2Y2 


2Y3 


2Y4 


2Y5 


2Y6 


2Y7 


2Y8 


2Y9 


2Y10 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through each Vcc or GND 
± 100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·e and a board trace length of 750 mils. 
For more information, refer to the Package 
ThermalConsiderationsapplication 
note inthe 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SeBD002B. 


MIN 
MAX 
UNIT 


Vee 
Supply voltage 
2.3 
3.6 
V 


Vee-2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
Vee 
- 2.7 V to 3.6 V 
2 


Vee 
- 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
Vee 
- 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
Vee 
V 


Vo 
Output voltage 
0 
Vee 
V 


Vee 
-2.3V 
-12 


IOH 
High-level output current 
Vee-2.7V 
-12 
mA 


Vee 
-3V 
-24 


Vee-2.3V 
12 


IOL 
Low-level output current 
Vee-2.7V 
12 
mA 


Vee-3V 
24 


AtlAv 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·e 
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SN74ALVCH16827 
~!O·BITBUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
ECES041 
- JULY 1995 
. 
olectrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H = -100 
I1A 
MIN to MAX 
Vcc-0.2 


IOH--6mA, 
VIH -1.7 
V 
2.3V 
2 


VIH-l.7V 
2.3V 
1.7 
VOH 
V 
IOH=-12mA 
VIH =2V 
2.7V 
2.2 


VIH=2 
V 
3V 
2.4 


10H --24 
mA, 
VIH=2 
V 
3V 
2 


10L = 100 I1A 
MINto 
MAX 
0.2 


10L- 
6mA, 
VIL-0.7V 
2.3V 
0.4 


VOL 
IVIL-0.7V 
2.3V 
0.7 
V 
IOL-12mA 
IVIL = 0.8 V 
2.7V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
I1A 


VI-0.7V 
45 
2.3V 
VI_l.7V 
-45 


II(hold) 
VI-0.8V 
75 
I1A 
3V 
VI_2V 
-75 


VI-Ot03.6 
V 
3.6V 
±500 


10Z 
Vo • VCC or GND 
3.6V 
±10 
I1A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
I1A 


~ICC 
One Input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
3Vt03.6V 
750 
I1A 


Control inputs 
3.5 
CI 
VI - VCC or GND 
3.3V 
pF 
Data inputs 
6 


Co 
Outputs 
Vo • VCC or GND 
3.3V 
7.5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:Typical values are measured at VCC. 
3.3 V, TA = 25°C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc = 2.5 V 
Vcc = 2.7 V 
vcc = 3.3 V 
PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


lad 
A 
Y 
1 
4.7 
3.9 
1 
3.4 
ns 


ten 
OE 
y 
1 
6.5 
5.7 
1 
4.7 
ns 


!dis 
OE 
y 
1.9 
5.8 
4.9 
1.3 
4.5 
ns 


Vcc = 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 
TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
CL - 50 pF, 
f= 10MHz 
16 
18 
IOutputs disabled 
4 
6 
pF 


~TEXAS 
INSTRUMENTS 


SN74ALVCH16827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES041-JULY 
1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
4.6V 


S1 
o Openro 


-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~2~--- 
2.3 V 


I .•...·----Ov 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.2V 


VOL 


Input -.-i 1.2V 


tPLH 
~ 
~ 


I 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZItPZL 
4.6V 


tPHZltpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~ 
j 
2.3V 


~ 
1.2V 
4_1.~V 
OV 


tPZL -.I 
14-t 
--J """-- 
I 
I 
PLZ. 
I 
roo- 


Output 
I 1----1-1- 
2.3 V 


Waveform 
1 
I 
1.2 V 
I 
VOL + 0.3 V 
S1 at4.6V 
I 
---- 
VOL 
(see Note B) 
I 
tPHZ -+j 
i+- 


tpZH -+I 
14- 
I 
Output 
I 
~ 
VOH 
Waveform 
2 
! 
V 
0 3 V 


(S:~~~N~ 
1.~V 
:H-. 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Control 
(low-level 
enabling) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tPZL and tpZH are the same as len. 
G. 
tpLH and tpHl 
are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Open 


TI~~nu~ 
):<1.5 
V 


~ 
I. 
~2.7V 


___ 
)(1.5 
V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;5~--- 
2.7V 


I "'",----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5V 


VOL 


Input-i 1.5 V 


tPLH:" 
~ 
I 


Output 
11.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZitpZL 
6V 


tPHZ'tPZH 
GND 


i+--- tw --.l 
I 
I 


Input 
3~~~~~~~~~~~~y<~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low·level 
enabling) ~uv l'v 


tpZL -.I 
14-t 
...J "'"-- 
I 
I 
PLZ 
'I 
,.- 
I I 
~_I_ 


I 
1.5V 
I 
VOL + 0.3 V 
I 
---- 
VOL 
I 
tPHZ-+! 
i+ 
tpZH -+i 
I+- 
I 


I 
tv;--- 
VOH 
___ 
~!__ 
1.~V 
~H-0.3V 
OV 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 0, tr s 2,5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as tdis' 


F. 
tpZL and tpZH are the same as ten' 


G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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WITH 3-STATE OUTPUTS 
SCES013-JULY 
1995 


• 
Member 
of the Texas 
Instruments 
Wldebus™ 
Family 


• 
EPIC ™ 
(Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
Output 
Ports 
Have 
Equivalent 
26-0 
Series 
Resistors, 
So No External 
Resistors 
Are 
Required 


• 
ESO Protection 
Exceeds 
2000 V Per 
MIL-STO-883C, 
Method 
3015; 
Exceeds 
200 V Using 
Machine 
Model 
(C = 200 pF, 


R = 0) 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEOEC 
Standard 
JESO·17 


• 
Bus 
Hold 
on Data Inputs 
Eliminates 
the Need for External 
PulluplPulldown 
Resistors 


• 
Package 
Options 
Include 
Plastic 
30Q-mll 
Shrink 
Smail-Outline 
(OL) and Thin 
Shrink 
Smail-Outline 
(OGG) 
Packages 


description 


This 20-bit 
noninverting 
buffer/driver 
is designed 
for 2.3-V to 3.6-V Vcc 
operation. 


The 
SN74ALVCH162827 
is composed 
of 
two 
1O-bit 
sections 
with 
separate 
output-enable 
signals. 
For either 
10-bit 
buffer 
section, 
the two 
output-enable 
(1OE1 
and 
lOE2 
or 20E1 
and 
20E2) 
inputs 
must 
both 
be 
low 
for 
the 
corresponding 
Y outputs 
to be active. 
If either 


output-enable 
input 
is high, 
the 
outputs 
of that 
1O-bit buffer 
section 
are 
in the 
high-impedance 
state. 


The 
outputs, 
which 
are designed 
to sink 
up to 
12 mA, 
include 
26-0 
resistors 
to reduce 
overshoot 
and 
undershoot. 


DGG OR DL PACKAGE 
(TOP VIEW) 


10E1 
1Y1 
1Y2 
GND 


1Y3 


1Y4 
Vcc 
1Y5 


1Y6 


1Y7 
GND 
1Y8 


1Y9 
1Y10 
2Y1 
2Y2 
2Y3 
GND 
2Y4 


2Y5 


2Y6 
Vcc 
2Y7 


2Y8 
GND 


2Y9 
2Y10 
20E1 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10E2 
1A1 
1A2 
GND 


1A3 
1M 
Vcc 
1A5 


1A6 


1A7 
GND 


1A8 


1A9 
1A10 
2A1 
2A2 


2A3 
GND 
2M 


2A5 


2A6 
Vcc 
2A7 


2A8 
GND 


2A9 
2A10 
20E2 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V cc through 
a pull up 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The 
SN74ALVCH162827 
is available 
in TI's shrink 
small-outline 
(DL) and thin shrink 
small-outline 
(DGG) 
packages, 
which 
provide 
twice 
the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same printed-eircuit-board 
area. 


The SN7 4ALVCH 162827 
is characterized 
for operation 
from -40°C 
to 85°C. 
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FUNCTION 
TABLE 
(each 1o-blt section) 


INPUTS 
OUTPUT 


OE1 
OE2 
A 
Y 


L 
L 
L 
L 


L 
L 
H 
H 


H 
X 
X 
Z 


X 
H 
X 
Z 


10E1 


10E2 


20E1 


20E2 


1 
"- 
& 
56 
"- 
EN1 


28 
"- 
& 
29 
"- 
EN2 


55 
..., 
r 
2 
1 
1V 
54 
3 


52 
5 


51 
6 


49 
8 


48 
9 


47 
10 


45 
12 


44 
13 


43 
14 


42 
15 
1 
2V 
41 
16 


40 
17 


38 
19 


37 
20 


36 
21 


34 
23 


33 
24 


31 
26 


30 
27 


1A1 


1A2 


1A3 


1A4 


1A5 


1A6 


1A7 


1A8 


1A9 


1A10 


2A1 


2A2 


2A3 


2A4 


2A5 


2A6 


2A7 


2A8 


2A9 


2A10 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


10E1 
1 


10E2 
56 


1Y1 


1Y2 


1Y3 


1Y4 


1Y5 
20E1 
28 


1Y6 
20E2 
29 


1Y7 


1Y8 
42 
2A1 
1Y9 


1Y10 


2Y1 


2Y2 


2Y3 


2Y4 


2Y5 


2Y6 


2Y7 


2Y8 


2Y9 


2Y10 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCc) 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vcc) 
±50 mA 
Continuous 
current through each VCC or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voitage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BieMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC = 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voitage 
V 
VCC = 2.7 V to 3.6 V 
2 


VCC-2.3Vt02.7V 
0.7 
VIL 
Low-level input voltage 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
a 
VCC 
V 


Va 
Output voltage 
a 
VCC 
V 


VCC=2.3V 
-6 


IOH 
High-level output current 
VCC=2.7V 
-8 
mA 


VCC-3V 
-12 


VCC-2.3 
V 
6 


IOL 
Low-level output current 
VCC =2.7 V 
8 
mA 


VCC -3 
V 
12 


litlliv 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74ALVCH162827 
"O-BIT BUFFER/DRIVER 
NITH 3-STATE OUTPUTS 
CES013-JULY 1995 


,electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


IOH--4mA, 
VIH -1.7V 
2.3V 
1.9 


IVIH-l.7V 
2.3 V 
1.7 
VOH 
10H --6 
mA 
IVIH-2 
V 
V 
3V 
2.4 


IOH--8mA, 
VIH -2V 
2.7V 
2 


IOH--12mA, 
VIH -2V 
3V 
2 


10L - 100 IJA 
MINto 
MAX 
0.2 


IOL-4 
mA, 
VIL-0.7V 
2.3V 
0.4 
IVIL - 0.7 V 
2.3V 
0.55 
VOL 
IOL-6mA 
IVIL - 0.8 V 
V 
3V 
0.55 


IOL-8mA, 
VIL - 0.8 V 
2.7V 
0.6 


IOL-12 
mA, 
VIL - 0.8 V 
3V 
0.8 


II 
VI - VCC or GND 
3.6V 
±5 
IlA 


VI_ 0.7 V 
45 
2.3V 
VI-l.7V 
-45 


II(hold) 
VI-0.8V 
75 
IlA 
3V 
VI-2V 
-75 


VI-Oto 
3.6 V 
3.6V 
±500 


10Z 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IlA 


Control inputs 
VI - VCC or GND 
3.3V 
3.5 
pF 
Ci 
Data inputs 
VI - VCC or GND 
3.3V 
6 
pF 


Co 
Outputs 
VI - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA - 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
VCC=2.5V 
VCC=2.7V 
VCC = 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


too 
A 
Y 
1.3 
5.2 
4.6 
1.5 
4 
ns 


ten 
OE 
Y 
1.5 
7 
6.4 
1.6 
5.3 
ns 


ldis 
DE 
Y 
2.4 
6.3 
5.4 
1.8 
4.9 
ns 


VCC=2.5V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 
TYP 
TYP 


Cpd 
Power dissispation 
capacitance 
IOutputs enabled 
CL- 
50 pF, 
16 
18 
IOutputs disabled 
f-l0MHz 
pF 
4 
6 
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SN74ALVCH162827 
20-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES013-JULY 
1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 4.6V 


S1 
o Openr 


D 


-=- 


TI~~nu~ 
):<1.2 
V 


~ 
I 
~2.3V 


___ 
'}(1.2V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;2~--- 
2.3V 


I •.•·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 


1.2V 


VOL 


Input -.i 1.2 V 


tPLH 
~ 
~ 


I 


Output 
11.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
4.6V 


tpHZ/tpZH 
GND 


14-- tw ---.l 
I 
I 


Input 
3~~~~~~~~~~~~:)(~1.~2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.3V 


~ 
1.2V 
4_1.~ 
OV 


tpZL -+l 
14- 
I 
I 
I 
tPLZ~ 
14- 


I 1----1-1- 
2.3V 
I 
1.2V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
tPHZ-+j 
i+ 
tPZH ~ 
14- 
I 


I 
tv;--- 
VOH 


___ 
...1<- __1._2V 
~H 
-0.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. Zo - 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as 1ctls. 
F. 
tpZL and tpZH are the same as len' 


G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 
6V 


S1 
o 
Openl~ 


"::" 


TI~~u~ 
~_1-.5-V----- 


:4 
tsu ~~ 
th 


___ 
*1.5 V 


~ 
I 
~2.7V 


~OV 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -.!1.5V 


tPLH 
III 
~ 
I 


Output 
/1.5 V 


\ ~5-;---2.7V 
,.•• 
·----OV 
I 
I 
I'll 
~ 
tpHL 
I\!-.~:-:-VOH 
~ 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZItPZL 
6V 


tpHZItPZH 
GND 


I+-- tw ----.l 
I 
I 


Input 3~~~~~~~~~~~~y<~1~.5~V~~~= 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 
l'1.5V 4~:---ov 


tPZL -+l 
I4-t 
-J "'"- 
I 
I 
PLZ'I 
roo-- 


I '---.J-l- 
I 
1.5V I 
VOL+0.3V 
---- 
VOL 


~PHZ-+j 
l+- 


I 
1v':--- 
VOH 


____ 
' __ 1.~V 
~H-0.3V 
OV 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tpZH 
-+i 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. Zo • 50 0. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 
F. 
tPZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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DGG OR DL PACKAGE 
(TOPVIEWj 


This 18-bit universal bus driver is designed for 
2.3-V to 3.6-V VCC operation. 


Data flow from A to Y is controlled 
by the 
output-enable (OE). The device operates in the 
transparent mode when LE is high. The A data is 
latched if CLK is held at a high or low logic level. 
If LE is low, the A-bus data is stored in the 
latch/flip-f1opon the low-to-high transition of CLK. 
When 
OE 
is 
high, 
the 
outputs 
are 
in the 
high-impedance state. 


To ensure the high-impedance state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74ALVCH16835 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the 1/0 pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16835 is characterized for operation from -40°C to 85°C. 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates 
the Need for External Pullup/Pulldown 
Resistors 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO·883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO·17 


• 
Package Options Include Plastic Shrink 
Small-Outline 
(OL) and Thin Shrink 
Small-Outline 
(OGG) Packages 


description 


NC 


NC 
Y1 
GND 


Y2 


Y3 
Vcc 
Y4 


Y5 


Y6 
GND 
Y7 


Y8 


Y9 


Y10 


Y11 
Y12 
GND 


Y13 
Y14 
Y15 
Vcc 
Y16 


Y17 
GND 
Y18 
OE 
lE 


1 U56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 
13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 
25 
32 


26 
31 


27 
30 
2B 
29 


GND 


NC 
A1 
GND 
A2. 


A3 
Vcc 
A4 


A5 


A6 
GND 
A7 


A8 


A9 


A10 


A11 


A12 
GND 


A13 
A14 
A15 
Vcc 
A16 
A17 
GND 
A18 
ClK 
GND 
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INPUTS 
OUTPUT 
OE 
lE 
ClK 
A 
y 


H 
X 
X 
X 
Z 


L 
H 
X 
l 
L 


L 
H 
X 
H 
H 


L 
L 
i 
L 
L 


L 
L 
i 
H 
H 


L 
L 
H 
X 
yot 


L 
L 
L 
X 
Yo* 
t Output level before the indicated steady-state 
input conditions were established. provided 
that eLK is high before LE goes low 
*Output level before the indicated steady-state 


input conditons were established 


OE 


CLK 


lE 


27 
"- 
EN1 
30 
2C3 
28 


~ 
C3 


G2 


3 
., 
r- 
54 
~ 
5 
~ 
52 
~ 
6 
, 
51 


8 
49 
1'i7 
1 
3D 
9 
48 


10 
47 


12 
~ 
45 


13 
~ 
44 


14 
43 


15 
~ 
42 


16 
, 
41 
~ 
17 
40 


19 
38 


20 
37 


21 
~ 
36 


23 
~ 
34 


24 
~ 
33 


26 
, 
31 


~TEXAS 
INSTRUMENTS 


SN74ALVCH16835 
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ClK 


C1 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vee 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vee + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Veel 
± 50 mA 
Continuous output current, 10 (Vo = 0 to Veel 
±50 mA 
Continuous current through each Vee or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value Is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note inthe 1994ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC=2.3Vt02.7V 
1.7 
VIH 
High-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
2 


VCC = 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC = 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Va 
Output voltage 
0 
VCC 
V 


VCC-2.3 
V 
-12 


10H 
High-level output current 
VCC=2.7V 
-12 
mA 


VCC = 3 V 
-24 


VCC =2.3 V 
12 


10L 
Low-level output current 
VCC·2.7V 
12 
mA 


VCC =3 V 
24 


"tl"v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'c 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


10H· 
-100!1A 
MIN to MAX 
VCC-0.2 


10H .-6 
mA, 
VIH=1.7V 
2.3V 
2 


VIH=1.7V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH _2 V 
2.7V 
2.2 


VIH.2 
V 
3V 
2.4 


IOH .-24 
mA, 
VIH.2 
V 
3V 
2 


10L = 100!1A 
MIN to MAX 
0.2 


IOL- 
6 mA, 
VIL = 0.7 V 
2.3 V 
0.4 


VOL 
VIL - 0.7 V 
2.3V 
0.7 
V 
IOL=12mA 
VIL· 
0.8 V 
2.7V 
0.4 


IOL=24 
mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IJA 


VI. 
0.7 V 
45 


VI_1.7V 
2.3V 
-45 


II(hold) 
VI-0.8V 
75 
IJA 


VI-2V 
3V 
-75 


VI = Oto 3.6 V 
3.6V 
±500 


10l 
Va = VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI = VCC or GND, 
10=0 
3.6V 
40 
IJA 


6.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 V to 3.6 V 
750 
IJA 


Ci 


Control inputs 
VI = VCC or GND 
3.3V 
3.5 


Data inputs 
6 
pF 


Cio 
Outputs 
Va - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:All typical values are at VCC - 3.3 V, TA. 25'C. 
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timing 
requirements 
over recommended ranges of supply 
voltage and operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
MHz 


lE high 
3.3 
3.3 
3.3 
tw 
Pulse duration 
ns 
ClK 
high or low 
3.3 
3.3 
3.3 


Data before clKi 
2.2 
2.1 
1.7 


tsu 
Setup time 
Data before lEt, 
ClK 
high 
1.9 
1.6 
1.5 
ns 


Data before lEt, 
ClK 
low 
1.3 
1.1 
1 


Data after ClK! 
0.6 
0.6 
0.7 
th 
Hold time 
Data after lEt, 
ClK 
high or low 
ns 
1.4 
1.7 
1.4 


switching 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
MHz 


A 
Y 
1.3 
5.4 
4.5 
1 
3.9 


tpd 
lE 
Y 
1.8 
6.3 
5.3 
1.3 
4.6 
ns 


ClK 
Y 
1.9 
6.7 
5.6 
1.4 
4.9 


ten 
OE 
Y 
1.5 
6.8 
6 
1.1 
5 
ns 


'dis 
OE 
Y 
2.1 
5.5 
4.6 
1.3 
4.2 
ns 


Vcc= 
2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
Cl - 50 pF, 


26 
31 
IOutputs disabled 
f= 10 MHz 
pF 
12 
14 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
4.8V 


o 
Open 


TI~~n~ 
):<1.2 V 


~ 
I 
~2.3V 
___ 
')(1.2 V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --.i1.2 V 


~ 
tpLH 


\~-;--- 
2.3V 
I-·----OV 
I 
I 
'4 
~ 
tpHL 
I 


~ 


--VOH 
1.2V 


VOL 


~ 
I 


Output 
/1.2 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.8V 


tPHz/tpZH 
GND 


14-- tw ---+I 
I 
I 


Input 
3~~~~~~~~~~~~y<~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~. 
I 
2.3V 


~1.2V 
4_ 
1 
.: 
ov 


tpZL -+I 
/4- 
I 
I I 
tPLZ~ 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 4.8 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tpZH -+i 


VOL + 0.3 V 
VOL 


VOH 
VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capac~ance. 
B. 
Waveform 
1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo • 50 0, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tPHZ are the same as ldis. 


F. 
tPZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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INSTRUMENTS 


SN74ALVCH16835 
18-BIT UNIVERSAL 
BUS DRIVER 
WITH 3-STATE OUTPUTS 
SCES053 - SEPTEMBER 1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50 
pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr' 
-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;5-;--- 
2.7V 


,,-,----OV 
I 
I 
14 
tl 
tpHL 
I 


~ 


--VOH 
1.5V 


VOL 


Input -.i1.5V 
!. 
J, 
tpLH 
I" 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14-- tw ----+I 
I 
I 


Input 3~~~~~~~~~~~~}(~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(Iow·level 
enabling) 
~ 
j 
2.7 V 


T'1.5V 
4_ 
1 


.: 
ov 


tPZL --.l 
14- 
I 
I I 
tPLZ~ 
I 
I 
I 
I 
I 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tpZH -.t 


VOL + 0.3 V 
VOL 


~PHZ~ 
~ 
I 
VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is lor an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is lor an output with intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ,;; 10 MHz, Zo = 50 n, tr ,;; 2.5 ns, tf ,;; 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as ldis. 
F. 
tpZL and tPZH are the same as len. 


G. 
tpLH andtpHL 
are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16841 
20-BIT BUS-INTERFACE 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCES043-JULY 1995 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Latch-Up Performance 
Exceeds 250 mA Per 
JEDEC Standard JESD-17 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulldown 
Resistors 


• 
Package Options Include Plastic 30G-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 20-bit bus-interface 
Ootype latch is designed 
for 2.3-V to 3.6-V Vcc 
operation. 


The SN74ALVCH16841 
features 
3-state 
outputs 
designed 
specifically 
for driving 
highly capacitive 
or relatively 
low-impedance 
loads. This device 
is 
particularly 
suitable 
for 
implementing 
buffer 
registers, 
unidirectional 
bus drivers, 
and working 
registers. 


DGG OR DL PACKAGE 
(TOP VIEW) 


The SN74ALVCH16841 
can be used as two 10-bit 
latches 
or one 
20-bit 
latch. 
The 20 latches 
are 
transparent 
Ootype 
latches. 
The 
device 
has 
noninverting 
data 
(0) 
inputs 
and 
provides 
true 
data at its outputs. 
While the latch-enable 
(1 LE or 2LE) input is high, the Q outputs 
of the corresponding 
10-bit 
latch follow the 0 inputs. When 
LE is taken 
low, the Q outputs 
are latched 
at the levels set up at the 0 inputs. 


A buffered 
output-enable 
(1OE or 20E) 
input can be used to place the outputs 
of the corresponding 
1D-bit latch 
in either a normal 
logic state (high or low logic levels) or a high-impedance 
state. In the high-impedance 
state, 


the outputs 
neither 
load nor drive the bus lines significantly. 


The output-enable 
(OE) input does not affect the internal 
operation 
of the latches. 
Old data can be retained 
or 
new data can be entered 
while the outputs 
are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
inputs at a valid logic level. 


The 
SN74ALVCH16841 
is available 
in TI's 
shrink 
small-outline 
(OL) and thin 
shrink 
small-outline 
(OGG) 
packages, 
which 
provide 
twice the 1/0 pin count 
and functionality 
of standard 
small-outline 
packages 
in the 
same 
printed-eircuit-board 
area. 


The SN7 4ALVCH 16841 is characterized 
for operation 
from -40·C 
to 85·C. 


10E 
101 
102 
GNo 
103 
104 
Vcc 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNo 
204 
205 
206 
Vcc 
207 
208 
GNo 
209 
2010 
20E 


1 
U 
56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 
28 
29 


1LE 
101 
102 
GNo 
103 
104 
Vcc 
105 
106 
107 
GNO 
108 
109 
1010 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNo 
209 
2010 
2LE 
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SN74ALVCH16841 
20·BIT BUS-INTERFACE 
O·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCES043 
- JULY 1995 


FUNCTION 
TABLE 
(each 1O-bltlatch) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
QO 


H 
X 
X 
Z 


10E 


1LE 


20E 


2LE 


1 


"- 
EN2 
56 
C1 
28 
•... 


EN4 
29 
C3 


55 
., 
r 
2 
10 
2V 
54 
3 


52 
5 


51 
6 


49 
8 


48 
9 


47 
10 


45 
12 


44 
13 


43 
14 


42 
15 
3D 
4V 
41 
16 


40 
17 


38 
19 


37 
20 


36 
21 


34 
23 


33 
24 


31 
28 


30 
27 


101 


102 


103 


104 


105 


106 


107 


108 


109 


1010 


201 


202 


203 


204 


205 


206 


207 


208 


209 


2010 


"This symbol isinaccordance withANSI/IEEE Sid 91-1984 
and IEC Publication617-12. 


10E 


1LE 


55 
2 
1Q1 
101 
10 


1Q1 


1Q2 


1Q3 
v 


1Q4 
To Nine Other Channels 


1Q5 


1Q6 
20E 


1Q7 
2LE 
1Q8 
15 
1Q9 
42 
2Q1 
201 
10 
1Q10 


2Q1 


2Q2 
v 


2Q3 
To Nine Other Channels 


2Q4 


2Q5 


2Q8 


2Q7 


2Q8 


2Q9 


2Q10 
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SN74ALVCH16841 
20-BIT BUS·INTERFACE 
O·TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCES043 
- JULY 1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K {Vo < 0 or Vo > VCC> 
±50 mA 
Continuous 
output current, 10 {Vo = 0 to VcC> 
±50 mA 
Continuous 
current through each Vcc 
or GND 
±100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolut&-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The Input and output negativ&-voltage ratings may be exceeded If the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations application note Inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC = 2.3 V to 2.7 V 
1.7 
VIH 
High-level Input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC - 2.7 V to 3.6 V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3 
V 
-12 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 


VCC - 3 V 
-24 


VCC-2.3V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3V 
24 


AlIAv 
Inputtransltion rise or fall rate 
0 
10 
nslV 


TA 
Operating fre&-air temperature 
-40 
85 
·C 
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SN74ALVCH16841 
20-BIT BUS-INTERFACE 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCES043-JULY 
1995 


"91ectrical characteristics 
over recommended 
operating 
free-air temperature 
range (unless 


,otherwise noted) 


I 
PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


I 


10H ~ -100 
IIA 
MIN to MAX 
Vcc-0.2 


10H ~-6 
mA. 
VIH = 1.7V 
2.3V 
2 


VIH~1.7V 
2.3V 
1.7 
VOH 
V 
IOH=-12mA 
VIH ~2V 
2.7 V 
2.2 


I 


VIH .2V 
3V 
2.4 


10H =-24 
mA. 
VJH =2V 
3V 
2 


I 


10L - 100 IIA 
MINto 
MAX 
0.2 


IOL=6 
mA, 
VIL. 
0.7 V 
2.3V 
0.4 


VOL 
IVIL - 0.7 V 
2.3V 
0.7 
V 


I 


IOL=12mA 
IVIL· 
0.8 V 
2.7V 
0.4 


IOL=24 
mA, 
VIL = 0.8 V 
3V 
0.55 


II 
VJ ~ VCC or GND 
3.6V 
±5 
IiA 


VI ~0.7V 
45 
2.3V 
VI~1.7V 
-45 


II(hold) 
VI-0.8 
V 
75 
IiA 
3V 
VI·2V 
-75 


, 
VI = Ot03.6 
V 
3.6V 
±500 
, 


10l 
Va = VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI • VCC or GND, 
10.0 
3.6V 
40 
IIA 


'll.lcc 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
750 
IIA 


Control inputs 
3 
C· 
VI = VCC or GND 
3.3V 
pF 
I 
I 
Data inputs 
6 


Ico 
Outputs 
Va = VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


l:Typical 
values are measured at VCC. 
3.3 V, TA = 25°C. 


liming 
requirements 
over recommended 
ranges of supply 
voltage 
and operating 
free-air 
lemperature, (unless otherwise noted) (see Figures 1 and 2) 


Vcc 
= 2.5 V 
VCC=2.7V 
Vcc 
= 3.3 V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration. LE high or low 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time. data before LEi 
0.9 
0.7 
1.1 
ns 


I th 
Hold time, data after LEi 
1.2 
1.5 
1.1 
ns 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figures 1 and 2) 


FROM 
TO 
Vcc 
= 2.5 V 
Vcc 
= 2.7 V 
Vcc 
= 3.3 V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.2V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


D 
Q 
1.1 
5.6 
4.7 
1.2 
3.9 
tpd 
LE 
Q 
1 
6.2 
ns 
5.1 
1 
4.3 


ten 
OE 
Q 
1 
6.7 
6 
1 
4.9 
ns 


!dis 
OE 
Q 
1.8 
5.5 
4.3 
1.3 
4.1 
ns 
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SN74ALVCH16841 
2Q-BIT BUS-INTERFACE D·TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCES043-JULY 1995 


Vcc = 2.5 V 
vcc = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 
IOutputs enabled 
12 
20 
Cpd 
Power dissipation capacitance 
IOutputs disabled 
CL. 
50 pF, 
1.10 
MHz 
pF 
1 
3 
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.5N74ALVCH16841 
)Q-BIT BUS-INTERFACE 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
3CES043 - JULY 1995 
I 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
4.6V 


o 
Open 


TI~~:~ 
>:<1.2v 


~ 
I 
~2.3V 


___ 
)(1.2 
V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --If 
1.2V 


tpLH 
:.. 
~, 


Output 
11.2 V 


\~2~--- 
2.3V 


I .•• 
·----OV 
I 
I 


IIlI 
~ 
tpHL 
I 


~ 


--VOH 
1.2V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tPLZltpZL 
4.6¥ 


tpHZltpZH 
GND 


I+--tw~ 
, 
, 


Input 
3~~~~~~~~~~~~~~1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.3V 
l'1.2V 
4_1.~V 
OV 


tPZL -+I 
/4-t 
...J ""-- 
I I 
PLZ 
'I 
roo- 


I '---1-1- 
2.3 V 


I 
1.2V 
, 
VOL+0.3V 
I 
---- 
VOL 


tPZH -J 
~PHZ 
-+j 1+ 
, 
lv;--- 
VOH 


_____ 
'._1._2 V 
~H 
-0.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


OutpU1 
Waveform 
1 
Sl at4.6V 
(see Note B) 


Output 
Waveform 
2 
51 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capac~ance. 
B. 
Waveform 
1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo a 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tpZL and tpZH are the same as ten' 
G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74ALVCH16841 
20-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCES043-JULY 
1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


a 6V 


S1 
a 
Openr~ 


-=- 


TI~~nu~ 
):(1.5 
V 


~ 
I 
~2.7V 
___X1•5V 
~ 
OV 
Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\;'5-;--- 
2.7V 


J 
•••·----OV 
I 
I 
i'lI 
~ 
tpHL 
I 


~ 


-VOH 
1.5V 


VOL 


Input -.i 1.5 V 


tPLH 
14 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ'tPZL 
6V 


tPHZItPZH 
GND 


It-- 
tw ----+l 
I 
I 


Input 
3~~~~~~~~~~~~}(~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


I 
I 
I 
tpZH~ 


VOL + 0.3 V 
---- 
VOL 


~PHZ-+j 
~ 


I 
tvr-- 
VOH 


____ 
' __ 1.~V 
._~_...:~"..O_H_-_0_.3 
V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal condnions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. Zo - 50 0, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tpZL and tPZH are the same as Ien. 
G. 
tPLH and tPHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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SN74ALVCH16843 
18·BIT BUS·INTERFACE 
O·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCES044-JULY 
1995 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 
• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


1CLR 
10E 
101 


GNO 
102 
103 
Vcc 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 
20E 
2CLR 


DGG OR DL PACKAGE 
(TOPVIEWj 


1 U 56 


2 
55 
3 
54 
4 
53 
5 
52 


6 
51 


7 
50 


8 
49 
9 
48 


10 
47 


11 
46 
12 
45 


13 
44 
14 
43 


15 
42 
16 
41 
17 
40 


18 
39 


19 
38 
20 
37 
21 
36 
22 
35 
23 
34 
24 
33 
25 
32 


26 
31 
27 
30 
28 
29 


1LE 
1PRE 
101 
GNO 
102 
103 
Vcc 
104 
105 
106 
GNO 
107 
108 
109 
201 
202 
203 
GNO 
204 
205 
206 
Vcc 
207 
208 
GNO 
209 
2PRE 
2LE 


This 18-bit bus-interface Ootypelatch is designed 
for 2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16843 features 3-state outputs 
designed specifically for driving highly capacitive 
or relatively low-impedance loads. This device is 
particularly 
suitable 
for 
implementing 
buffer 
registers, unidirectional bus drivers, and working 
registers. 


The SN74ALVCH16843 can be used as two 9-bit 
latches or one 18-bit latch. The 18 latches are 
transparent 
Ootype latches. 
The 
device 
has 
noninverting data (0) inputs and provides true 
data at its outputs. 


A buffered output-enable (OE) input can be used 
to place the nine outputs in either a normal logic 
state (high or low logic levels) or a high-impedance 
state. The outputs also are in the high-impedance 
state 
during 
power-up 
and 
power-down 
conditions. The outputs remain in the high-impedance state while the device is powered down. In the 
high-impedance state, the outputs neither load nor drive the bus lines significantly. The high-impedance state 
and increased drive provide the capability to drive bus lines without need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating inputs at a valid logic level. 


The SN74ALVCH16843 is available in TI's shrink small-outline (OL) and thin shrink small-outline (OGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16843 is characterized for operation from -40·C to 85·C. 
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FUNCTION TABLE 
(each 9-blt latch) 


INPUTS 
OUTPUT 


PRE 
CLR 
OE 
LE 
0 
Q 


L 
X 
L 
X 
X 
H 


H 
L 
L 
X 
X 
L 


H 
H 
L 
H 
L 
L 


H 
H 
L 
H 
H 
H 


H 
H 
L 
L 
X 
00 


X 
X 
H 
X 
X 
Z 


absolute maximum ratings over operating free-air temperature ra,.,ge (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through each Vcc or GND 
± 100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package 
ThermalConsiderationsapplication 
note inthe 1994ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.3 V to 2.7 V 
1.7 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC-2.3Vt02.7V 
0.7 


VCC .2.7 
V to 3.6 V 
V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC _2.7V 
-12 
mA 


VCC - 3 V 
-24 


VCC-2.3V 
12 


IOL 
Low-level output current 
VCC·2.7V 
12 
mA 


VCC -3 V 
24 


AIIAV 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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• 
E,Iectrlcal characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


IOH--1001JA 
MINto 
MAX 
Vcc-0.2 


10H --6 
mA, 
VIH -1.7V 
2.3V 
2 


VIH - 1.7 V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2V 
2.7 V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L - 100 IJA 
MINto 
MAX 
0.2 


IOL-6 
mA, 
VIL-0.7V 
2.3V 
0.4 


VOL 
VIL-0.7V 
2.3V 
0.7 
V 
IOL-12mA 
VIL - 0.8 V 
2.7V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI = VCC or GND 
3.6V 
±5 
IJA 


VI_ 
0.7 V 
45 
2.3V 
VI-L? 
V 
-45 


II(hold) 
VI-0.8V 
75 
IJA 
3V 
VI_2V 
-75 


VI-Ot03.6V 
3.6V 
±SOO 


10Z 
Vo - VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IJA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
750 
IJA 


Ci 


Control inputs 
VI - VCC or GND 
3.3V 
pF 
Data inputs 


Co 
Outputs 
Vo - VCC or GND 
3.3V 
pF 


. For conditions shown as MIN or MAX, use the a 
ro riate values under recommended 
0 eratin 
conditions. 
pp 
p 


~:Typical values are measured at VCC - 3.3 V, TA _ 25°C. 
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• 
Member of the Texas Instruments 
Wldebus+ 
™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
UBTTM (Universal 
Bus Transceiver) 
Combines 
D-Type Latches and D-Type 
Flip-Flops 
for Operation In Transparent, 
Latched, or Clocked Mode 


• 
Simultaneously 
Generates and Checks 
Parity 


• 
Option to Select Generate Parity and Check 
or Feed-Through 
Data/Parity In A-to-B or 
B-to-A Directions 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 


• 
Packaged In Thin Shrink Smail-Outline 
(DGG) Package 


OGG PACKAGE 
(TOP VIEW) 


1 U64 


2 
63 


3 
62 


4 
61 


5 
60 


6 
59 


7 
58 


8 
57 


9 
56 


10 
55 


11 
54 


12 
53 


13 
52 


14 
51 


15 
50 


16 
49 


17 
48 


18 
47 


19 
46 


20 
45 


21 
44 


22 
43 


23 
42 


24 
41 


25 
40 


26 
39 


27 
38 
28 
37 


29 
36 


30 
35 


31 
34 


32 
33 


description 


This 
18-bit 
(dual-octal) 
non inverting 
registered 
transceiver 
is designed 
for 2.3-V to 3.6-V VCC 
operation. 


The SN74ALVCH16901 
is a dual9-bit 
to dual9-bit 
parity transceiver 
with registers. 
The device can 
operate 
as a feed-through 
transceiver 
or it can 
generate/check 
parity 
from 
the two 
8-bit 
data 
buses in either direction. 


The SN74ALVCH16901 
features 
independent 
clock (CLKAB or CLKBA), 
latch-enable 
(LEAB or LEBA), and 
dual9-bit 
clock-enable 
(CLKENAB 
or CLKENBA) 
inputs. It also provides parity-enable 
(SEL) and parity-select 
(ODD/EVEN) 
inputs and separate 
error-signal 
(ERRA or ERRB) outputs for checking 
parity. The direction 
of 
data flow is controlled 
by OEAB and OEBA. When SEL is low, the parity functions 
are enabled. When SEL is 
high, the parity functions 
are disabled and the device acts as an 18-bit registered 
transceiver. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


1CLKENAB 
LEAB 
CLKAB 
1ERRA 
1APAR 
GND 
1A1 
1A2 


1A3 
Vcc 
1A4 


1A5 


1A6 
GND 


1A7 
1A8 
2A1 
2A2 
GND 


2A3 


2A4 


2A5 
Vcc 
2A6 


2A7 


2A8 
GND 
2APAR 
2ERRA 
OEABsa 
2CLKENAB 


1CLKENBA 
LEBA 
CLKBA 
1ERRB 
1BPAR 
GND 
1B1 
1B2 


1B3 
Vcc 
1B4 


1B5 


1B6 
GND 


1B7 


1B8 
2B1 
2B2 
GND 


2B3 
2B4 


2B5 
Vcc 
2B6 


2B7 


2B8 
GND 
2BPAR 
2ERRB 
OEBA 
ODD/EVEN 
2CLKENBA 
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escrlption 
(continued) 


The SN74ALVCH16901 is available 
in TI's thin shrink small-outline 
(DGG) package, which provides twice the 
1/0 pin count and functionality 
of standard small-outline 
packages 
in the same printed-circuit-board 
area. 


The SN74ALVCH16901 is characterized 
for operation 
from -40°C to 85°C. 


block diagram 


LEAB 


1CLKENAB, 
2CLKENAB 


CLKAB 


OEAB 


2APAR 


2ERRB 


ODD/EVEN 


SEL 


1APAR 


1ERRB 


2 


~ 
- 
18 
18-Blt 
18 


A·Port 
Storage 
B·Port 
..• 
Parity 
Parity 
Generate 
Generate 
- 
and 
and 
Check 
Check 
B Data 
18 
18 
A Data 
18-Blt 
- 
Storage 
1 
I 


2 


1B1-1B8 


1BPAR 


1ERRA 


2B1-2B8 


2BPAR 


2ERRA 


CLKBA 


1CLKENBA 
2CLKENBA 


LEBA 


INPUTS 
OUTPUT 
CLKENAB 
CEAB 
LEAB 
CLKAB 
A 
B 


X 
H 
X 
X 
X 
Z 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 


H 
L 
L 
X 
X 
Bo:l: 


L 
L 
L 
t 
L 
L 


L 
L 
L 
t 
H 
H 


L 
L 
L 
L 
X 
Bo:l: 


L 
L 
L 
H 
X 
BO§ 
t A-to-B data flow is shown: B-to-A flow is similar, but uses OEBA, 
. LEBA, and CLKENBA. 
:l:Output level before the indicated steady-state input conditions were 
established 
§ Output level before the Indicated steady-state input conditions were 
established, 
provided that CLKAB was low before LEAS went low 
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INPUTS 
OPERATION 
OR FUNCTION 
SEL 
OEBA 
OEAB 


L 
H 
L 
Parity is checked on port A and is generated on port B. 


L 
L 
H 
Parity is checked on port B and is generated on port A. 


L 
H 
H 
Parity is checked on port B and port A. 


L 
L 
L 
Parity is generated on port A and B if device is in FF mode. 


H 
L 
L 
Parity functions are 
QA data to B, QB data to A 


H 
L 
H 
disabled; device acts as a 
QBdatatoA 


H 
H 
L 
standard 18-bit registered 
QAdatatoB 


H 
H 
H 
transceiver. 
Isolation 


INPUTS 
OUTPUTS 


SEL 
OEBA 
OEAB 
ODD/EVEN 
I: OF INPUTS 
I: OF INPUTS 
APAR 
BPAR 
APAR 
ERRA 
BPAR 
ERRB 
A1-A8: 
H 
B1-B8:H 


L 
H 
L 
L 
0,2,4,6,8 
N1A 
L 
N1A 
N1A 
H 
L 
Z 


L 
H 
L 
L 
1,3,5,7 
N/A 
L 
N1A 
N1A 
L 
H 
Z 


L 
H 
L 
L 
0,2,4,6,8 
N/A 
H 
N/A 
N/A 
L 
L 
Z 


L 
H 
L 
L 
1,3,5,7 
N/A 
H 
N1A 
N1A 
H 
H 
Z 


L 
L 
H 
L 
N1A 
0,2,4,6,8 
N/A 
L 
L 
Z 
N/A 
H 


L 
L 
H 
L 
N/A 
1,3,5,7 
N/A 
L 
H 
Z 
N/A 
L 


L 
L 
H 
L 
N/A 
0,2,4,6,8 
N/A 
H 
L 
Z 
N/A 
L 


L 
L 
H 
L 
N1A 
1,3,5,7 
N/A 
H 
H 
Z 
N/A 
H 


L 
H 
L 
H 
0,2,4,6,8 
N/A 
L 
N1A 
N1A 
L 
H 
Z 


L 
H 
L 
H 
1,3,5,7 
N/A 
L 
N1A 
N1A 
H 
L 
Z 


L 
H 
L 
H 
0,2,4,6,8 
N/A 
H 
N1A 
N1A 
H 
H 
Z 


L 
H 
L 
H 
1,3,5,7 
N/A 
H 
N1A 
N1A 
L 
L 
Z 


L 
L 
H 
H 
N1A 
0,2,4,6,8 
N1A 
L 
H 
Z 
N/A 
L 


L 
L 
H 
H 
N/A 
1,3,5,7 
N/A 
L 
L 
Z 
N/A 
H 


L 
L 
H 
H 
N/A 
0,2,4,6,8 
N/A 
H 
H 
Z 
N/A 
H 


L 
L 
H 
H 
N1A 
1,3,5,7 
N1A 
H 
L 
Z 
N/A 
L 


L 
H 
H 
L 
0,2,4,6,8 
0,2,4,6,8 
L 
L 
Z 
H 
Z 
H. 


L 
H 
H 
L 
1,3,5,7 
1,3,5,7 
L 
L 
Z 
L 
Z 
L 


L 
H 
H 
L 
0,2,4,6,8 
0,2,4,6,8 
H 
H 
Z 
L 
Z 
L 


L 
H 
H 
L 
1,3,5,7 
1,3,5,7 
H 
H 
Z 
H 
Z 
H 


L 
H 
H 
H 
0,2,4,6,8 
0,2,4,6,8 
L 
L 
Z 
L 
Z 
L 


L 
H 
H 
H 
1,3,5,7 
1,3,5,7 
L 
L 
Z 
H 
Z 
H 


L 
H 
H 
H 
0,2,4,6,8 
0,2,4,6,8 
H 
H 
Z 
H 
Z 
H 


L 
H 
H 
H 
1,3,5,7 
1,3,5,7 
H 
H 
Z 
L 
Z 
L 


L 
L 
L 
L 
N/A 
N/A 
N/A 
N1A 
PEt 
Z 
PEt 
z 
L 
L 
L 
H 
N/A 
N/A 
N/A 
N1A 
PO:l: 
Z 
PO:l: 
z 


t Panty output ISset to the Jevel so that the specific bus side is set to even parity. 
:I:Parity output is set to the level so that the specifIC bus side is set to odd parity. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 
V to 4.6 V 


. 
1/0 ports (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through each Vcc or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3) 
1 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using e junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VIH 
High-level input vo~age 
VCC - 2.3 V to 2.7 V 
1.7 
V 
VCC - 2.7 V to 3.6 V 
2 


VIL 
Low-level input voltage 
VCC - 2.3 V to 2.7 V 
0.7 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3 
V 
-12 


JOH 
High-level output current 
VCC. 
2.7 V 
-12 
mA 


VCC -3 
V 
-24 


VCC-2.3 
V 
12 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 


VCC-3 
V 
24 


f.tlf.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


10H --6 
mA, 
VIH _1.7V 
2.3V 
2 


VIH -1.7 
V 
2.3V 
1.7 
VOH 
V 
IOH--12mA 
VIH -2V 
2.7 V 
2.2 


VIH - 2V 
3V 
2.4 


10H --24mA, 
VIH -2V 
3V 
2 


10L -100 
IJA 
MIN to MAX 
0.2 


IOL-6 
mA, 
VIL - 0.7 V 
2.3V 
/ 
0.4 


VOL 
IVIL - 0.7V 
2.3V 
0.7 
V 
IOL-12mA 
IVIL-0.8 
V 
2.7V 
0.4 


IOL-24 
mA, 
VIL - 0.8 V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IJA 


VI_0.7V 
45 
2.3V 
VI_l.7V 
-45 


II(hold) 
VI-0.8 
V 
75 
IJA 
3V 
VI-2V 
-75 


VI-Ot03.6V 
3.6 V 
±500 


10Z§ 
Va - VCC or GND 
3.6 V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IJA 


·o6.1CC 
One input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
3 Vt03.6 
V 
750 
IJA 


Ci 
Control inputs 
VI - VCC or GND 
3.3V 
3 
pF 


Cio 
Aor 
Sports 
Va - VCC or GND 
3.3V 
7.5 
pF 


Co 
ERR ports 
Va - VCC or GND 
3.3V 
6 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:Typical values are measured at VCC • 3.3 V, TA • 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 


timing 
requirements 
over recommended ranges of supply 
voltage and operating 
free-air 
temperature range (unless otherwise noted) 


Vcc 
= 2.5 V 
VCC=2.7V 
VCC = 3.3 V 
±O.2V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
125 
0 
125 
0 
125 
MHz 


CLKi 
3 
3 
3 
tw 
Pulse duration 
ns 
LE high 
3 
3 
3 


APAR or SPAR before CLKi 
1.9 
2 
1.7 


tsu 
Setup time 
CLKEN before CLKi 
2.1 
2.1 
1.7 
ns 


APAR or SPAR before LEJ. 
1.4 
1.3 
1.2 


APAR or SPAR after CLKi 
0.4 
0.4 
0.5 


th 
Hold time 
CLKEN after CLKi 
0.5 
0.5 
0.7 
ns 


APAR or SPAR after LEJ. 
0.9 
1.1 
0.9 
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18-BIT UNIVERSAL 
BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 
SCES010-JULY 1995 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted} (see Figures 1 and 2) 


FROM 
TO 
vcc 
= 2.5 V 
VCC=2.7V 
vcc= 
3.3V 


PARAMETER 
±O.2V 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


Imax 
125 
125 
125 
MHz 


AorB 
BorA 
1.5 
5.8 
4.8 
1 
4.4 


AorB 
BPARorAPAR 
2.5 
9.5 
7.6 
2 
6.7 


APAR or BPAR 
BPAR or APAR 
1.5 
6.3 
5.2 
1 
4.7 


APAR or BPAR 
ERRAor 
ERRB 
2.5 
10.3 
8.7 
2 
7.5 


ODD/EVEN 
ERRAor 
ERRB 
2 
9.3 
7.9 
1.5 
6.8 


ODD/EVEN 
BPARorAPAR 
2 
8.9 
7.6 
1.5 
6.5 


SEL 
BPARorAPAR 
1.5 
6.7 
5.9 
1 
5.1 


CLKAB or CLKBA 
AorB 
1.5 
7 
5.8 
1 
5.1 


CLKAB or CLKBA 
BPARorAPAR 
2 
7.7 
6.3 
1.5 
5.6 
tpd 
parity leedthrough 
ns 


CLKAB or CLKBA 
BPAR or APAR 
3 
10.8 
8.7 
2 
7.7 
parity generated 


CLKAB or CLKBA 
ERRAor 
ERRB 
3 
11.1 
8.9 
2 
7.9 


LEAB or LEBA 
AorB 
1.5 
6.6 
5.5 
1 
4.8 


LEAB or LEBA 
BPARorAPAR 
2 
7.3 
6 
1.5 
5.3 
parity leedthrough 


LEAB or LEBA 
BPARorAPAR 
3 
10.4 
8.3 
2 
7.4 
parity generated 


LEAB or LEBA 
ERRAor 
ERRB 
3 
10.5 
8.5 
2 
7.5 


ten 
OEABorOEBA 
B, BPAR or A, APAR 
1.5 
6.8 
6.1 
1 
5.3 
ns 


ldis 
OEABorOEBA 
B, BPAR or A, APAR 
2 
6.3 
5.2 
1.5 
4.9 
ns 


ten 
OEABorOEBA 
ERRAor 
ERRB 
1.5 
6.7 
5.5 
1 
4.9 
ns 


ldis 
OEABorOEBA 
ERRAor 
ERRB 
2 
7.5 
6.5 
1 
5.7 
ns 


ten 
SEL 
ERRAor 
ERRB 
1.5 
7.2 
6.5 
1 
5.5 
ns 


ldis 
SEL 
ERRAorERRB 
2 
6.6 
5.4 
1.5 
4.9 
ns 


Vcc 
= 2.5 V 
VCC = 3.3 V 
PARAMETER 
TEST CONDITIONS 
±O.2V 
±O.3V 
UNIT 


TYP 
TYP 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
CL. 
50 pF, 
22 
27 
IOutputs disabled 
1.10 
MHz 
pF 
5 
8 
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SN74ALVCH16901 
18-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 
SCES010-JULY 
1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.5 V ± 0.2 V 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 4.6V 


o 
Open 


Oats 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -.i 1.2V 


tPLH 
~ 
~ 


I 


Output 
/1.2 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


\~2-;--- 
2.3 V 


I ••·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 


1.2 V 
VOL 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
4.6 V 


tPHz/tpZH 
GND 


14-- tw--.l 
I 
I 


Input 3~~~~~~~~~~~~y< 
.. 
-1~.2~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low·level 
enabling) 


Output 
Waveform 
1 
S1 at 4.6 V 
(see Note B) 


Outpu1 
Waveform 
2 
S1 atGND 
(see Note B) 


TI~~nu~ 
):(1.2V 


~I 
~2.3V 


___ 
')(1.2 
V 
~ 
OV 


VOL +O.3V 
---- 
VOL 


~PHZ-+i 
~ 


I 
~---- 
VOH 
! 


VOH-O.3V 
1.2V 
_____ 
. 
.300__ 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n. tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tpHZ are the same as !dis. 
F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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is-BIT UNIVERSAL BUS TRANSCEIVER 
WITH PARITY GENERATORS/CHECKERS 
SCES010-JULY 1995 


PARAMETER 
MEASUREMENT 
INFORMATION 
VCC = 2.7 V AND 3.3 V ± 0.3 V 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Open 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
\~5~--- 
2.7V 
I"'·----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH1.5V 


VOL 


Input -.i 1.5V 


tPLH 
~ 
~ 
I 


Output 
t 1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZItpZL 
6V 


tPHZ/lPZH 
GND 


I4--tw~ 
I 
I 


Input 3~~~~~~~~~~~~l:~1~.5~V~~~~~ 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~ 
1.5V 
~~~ 
OV 


tPZL -+l 
I+-t 
-J """- 
I I 
PLZ 
'I 
roo- 
I I---l-i- 
3V 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tPHZ~ 
I+- 


tPZH ~ 
I+- 
I 


I 
i~.=--- VOH 


___ 
~I~_1.~V 
~H-o.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 al6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 0. tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten. 
G. 
tPLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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16-BIT REGISTERED 
TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCES011 
-JULY 
1995 


This 16-bit registered transceiver is designed for 
2.3-V to 3.6-V VCC operation. 


The SN74ALVCH16952 
contains two sets of 
D-type flip-flops for temporary storage of data 
flowing in either direction. This device can be used 
as two 8-bit transceivers or one 16-bit transceiver. 
Data on the A or B bus is stored in the registers on 
the low-to-high transition of the clock (CLKAB or 
CLKBA) input provided that the clock-enable 
(CEAB 
or 
CEBA) 
input 
is 
low. 
Taking the 
output-enable 
(OEAB 
or 
OEBA) 
input 
low 
accesses the data on either port. 


To ensure the high-im~dance 
state during power 
up or power down, OE should be tied to VCC 
through a pullup resistor; the minimum value of 
the resistor is determined by the current-sinking 
capability of the driver. 


Active 
bus-hold 
circuitry 
is provided to 
hold 
unused or floating data inputs at a valid logic level. 


The SN74ALVCH16952 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN74ALVCH16952 is characterized for operation from -40°C to 85°C. 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


10EAB 
1CLKAB 
lCEAB 
GND 
1A1 
lA2 
Vcc 
lA3 
lA4 
lA5 
GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 
GND 
2A4 
2A5 


2A6 
Vcc 
2A7 


2A8 
GND 
2CEAB 
2CLKAB 
20EAB 


DGG OR DL. PACKAGE 
(TOP VIEW) 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EBA 
lCLKBA 
1CEBA 
GND 
lBl 
lB2 
Vcc 
1B3 
lB4 
lB5 
GND 
lB6 
lB7 
1B8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2CLKBA 
20EBA 
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SN74ALVCH16952 
16-61T REGISTERED 
TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCESOll-JULY1995 


INPUTS 
OUTPUT 
CLKENAB 
CLKAB 
OEAB 
A 
B 


H 
X 
L 
X 
BO* 


X 
L 
L 
X 
BO* 


L 
t 
L 
L 
L 


L 
t 
L 
H 
H 


X 
X 
H 
X 
Z 
t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 
* Level of B before the indicated 
steady-state 
input 
conditions were established 
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10EBA 


1CEBA 


1CLKBA 


10EAB 


1CEAB 


1CLKAB 


20EBA 


2CEBA 


2CLKBA 


20EAB 


2CEAB 


2CLKAB 


SN74ALVCH16952 
16-BIT REGISTERED 
TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCES011 
-JULY 
1995 


56 
•... EN3 
54 
•.. 


G1 
55 
1C5 
1 
•... 


EN4 
3 
•... 


G2 
2 
2C6 
29 
•.. 


EN9 
31 
•... 


G7 
30 
7C11 
28 
•.. 


EN10 
26 
•.. 


G6 
27 
8C12 
, 
r 
52 
5 L 


'V3 
50 
~ 
60 
4'V 
6 
51 


8 
. 
49 


9 
48 


10 
47 


12 
45 


13 
44 


14 
43 


15 
42 
L 


'V9 
110 --=-r 
120 
10 'V 
16 
41 


17 
40 


19 
38 


20 
37 


21 
38 


23 
34 


24 
33 


Z 


1B1 
0 


1B2 
~ 


1B3 
~ 


1B4 
a: 


1B5 
0 
U. 


1B6 
Z 
1B7 
- 
1B8 
W 


2B1 
0Z 


2B2 
~ 
2B3 
C 
2B4 
<C 
2B5 


2B6 


2B7 


2B8 
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1CEAB 


1CLKAB 


10EBA 


1CEBA 


1CLKBA 


10EAB 
r----- 
lane 
of Eight 
I 
Channel a 
5 
IIII'---------- 


IIII 
_________ 
.J 


V 
To Seven Other Channels 


IIII'--------- 


IIII 
_________ 
.J 


V 
To Seven Other Channels 
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16-81T REGISTERED 
TRANSCEIVER 
WITH 3·STATE OUTPUTS 
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1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
currentthrough 
each Vcc or GND 
±100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tslg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refer to the Package ThermalConsiderations 
application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, I~erature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.3 
3.6 
V 


VCC - 2.3 V to 2.7 V 
1.7 
VIH 
High-level input voltage 
V 
VCC - 2.7 V to 3.6 V 
2 


VCC - 2.3 V to 2.7 V 
0.7 
VIL 
Low-level input voltage 
V 
VCC-2.7Vt03.6V 
0.8 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.3V 
-12 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 


VCC-3 
V 
-24 


VCC -2.3V 
12 


IOL 
Low-level output current 
VCC -2.7 
V 
12 
mA 


VCC -3V 
24 


At lAY 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 
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zo~I 
:Ea:o 
u.z- 
woz 


~C 
<C 


SN74ALVCH16952 
16-81T REGISTERED 
TRANSCEIVER 
WITH 3·STATE OUTPUTS 
seESO" -JULY '995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IIA 
MINto 
MAX 
VCC-0.2 


IOH--6mA, 
VIH-1.7V 
2.3V 
2 


VIH -1.7V 
2.3V 
1.7 
VOH 
V 
10H --12mA 
VIH -2V 
2.7V 
2.2 


VIH -2V 
3V 
2.4 


10H --24 
mA, 
VIH -2V 
3V 
2 


10L - 100 IIA 
MINto 
MAX 
0.2 


10L- 
6 mA, 
VIL- 
0.7V 
2.3V 
0.4 


VOL 
VIL- 
0.7V 
2.3V 
0.7 
V 
10L= 12mA 
VIL - 0.8 V 
2.7V 
0.4 


IOL-24mA, 
VIL- 
0.8V 
3V 
0.55 


II 
VI - VCC or GND 
3.6V 
±5 
IIA 


VI- 
0.7 V 
45 
2.3V 
VI-1.7V 
-45 


II(hold) 
VI-0.8V 
75 
IIA 
3V 
VI_2V 
-75 


VI_ 
Oto3.6V 
3.6V 
±SOO 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IIA 


t:.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vto3.6V 
750 
IIA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3 V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: Typical values are measured at VCC - 3.3 V, TA - 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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SN54174LVT125 


SN54174LVT240 


SN54174LVT241 


SN54LVT244 


SN74LVT244A 


SN54LVT245 


SN74LVT245A 


SN54174LVT273 


SN54174LVT543 


SN54174LVT573 


SN54174LVT57 4 


SN54174LVT646 


SN54174LVT652 


SN54174LVT2952 


3.3-V ABT Quadruple Bus Buffers With 3-State Outputs 
. 


3.3-V ABT Octal Buffers/Drivers 
With 3-State Outputs 
. 


3.3-V ABT Octal Buffers/Driver~ With 3-State Outputs 
. 


3.3-V ABT Octal Buffers/Drivers 
With 3-State Outputs 
. 


3.3-V ABT Octal Buffers/Drivers 
With 3-State Outputs 
. 


3.3-V ABT Octal Bus Transceivers With 3-State Outputs 
. 


3.3-V ABT Octal Bus Transceivers With 3-State Outputs 
. 


3.3-V ABT Octal D-Type Flip-Flops With Clear 
. 


3.3-V ABT Octal Registered Transceivers With 3-State Outputs 
. 


3.3-V ABT Octal Transparent 
D-Type Latches With 3-State Outputs 
. 


3.3-V ABT Octal Edge-Triggered 
D-Type Flip-Flops With 3-State Outputs 
. 


3.3-V ABT Octal Bus Transceivers and Registers With 3-State Outputs 


3.3-V ABT Octal Bus Transceivers and Registers With 3-State Outputs 


3.3-V ABT Octal Bus Transceivers and Registers With 3-State Outputs 


Page 
4-3 


4-9 


4-15 


4-21 


4-21 


4-27 


4-27 


4-33 


4-39 
4-47 


4-53 


4-59 


4-69 


4-79 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 
• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


SN54LVT125,SN74LVT125 
3.3·V ABT QUADRUPLE 
BUS BUFFERS 
WITH 3·STATE OUTPUTS 
SCBSI33D-MAY 
1992- REVISEDJULY 1995 


SN54LVT125 
••• J PACKAGE 
SN74LVT125 
••• 
D, DB, OR PW PACKAGE 
(TOP VIEW) 


10E 


1A 
1Y 
20E 


2A 


2Y 
GND 


1 U 14 


2 
13 


3 
12 


4 
11 
5 
10 
6 
9 
7 
8 


Vcc 
40E 
4A 
4Y 
30E 


3A 
3Y 


SN54LVT125 
••• 
FK PACKAGE 
(TOP VIEW} 


Iw 
0jW 
~2~~~ 


1Y 


NC 
20E 


NC 


2A 


3 
2 
1 
2019 
4 
18 


5 
17 


6 
16 


7 
15 


8 
14 
9 
1011 
1213 


4A 
NC 


4Y 


NC 
30E 


>- 
Cl °>- « 
N z ZM 
M 
o 


description 
NC - No internal 
connection 


These bus buffers are designed 
specifically 
for low-voltage 
(3.3-V) VCC operation, 
but with the capability 
to 
provide a TTL interlace to a 5-V system environment. 


The 'LVT125 feature independent 
line drivers with 3-state outputs. Each output is in the high-impedance 
state 
when the associated 
output-enable 
(OE) input is high. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pUliup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN7 4LVT125 is available in Tl's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN54LVT125 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. The 
SN74LVT125 
is characterized 
for operation from -40°C 
to 85°C. 
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SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE 
BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBS133D 
- MAY 1992 - REVISED 
JULY 1995 


FUNCTION 
TABLE 
(each 
buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


10E 


1A 


20E 


2A 


30E 


3A 


40E 


4A 


1 
•... 
1 
EN 
3 
2 
'<J 


4 
•... 
6 
5 


10 
•... 
8 
9 


13 
•... 
11 
12 


logic diagram (positive logic) 


1Y 
10E 


~ 
1A 
2 


2Y 


20E 
4 


~ 


3Y 


2A 
5 


4Y 


30E 
10 


~ 
3A 
9 


40E 
13 


~ 
4A 
12 


t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Currentinto any output in the low state, 10: SN54LVT125 
96 mA 
SN74LVT125 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT125 
48 mA 
SN74LVT125 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) ...................................•................... 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, and 


functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 
2. 
This current 
flows 
only when 
the output 
is in the high state and VO> 
VCC. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C 
and a board trace length 
of 750 mils. 


For more information, 
referto 
the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN54LVT125,SN74LVT125 
3.3·V ABT QUADRUPLE 
BUS BUFFERS 
WITH 3·STATE OUTPUTS 
SCBSI33D-MAY 
1992- 
AEVISEDJULY 
1995 


SN54LVT125 
SN74LVT125 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply vo~age 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
£- 
2 
V 


VIL 
Low-level Input voltage 
fi}J.8 
0.8 
V 


VI 
Input voltage 
4;'" 
5.5 
5.5 
V 


10H 
High-level output current 
() 
-24 
-32 
mA 


10L 
Low-level output current 
§ 
48 
64 
mA 


AtlAv 
Input transition rise or fall rate 
IOutputs enabled 
.1'''<' 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


electrical 
characterIstics 
over recommended 
operating 
free-aIr temperature 
range (unless 
otherwise noted) 


SN54LVT125 
SN74LVT125 
PARAMETER 
TEST CONDITIONS 
TYpt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC _2.7 
V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAxI:, 
10H - -100 
llA 
VCC-0.2 
VCC-0.2 


VCC _2.7 
V, 
10H --8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC -3 
V 
10H --32mA 
2 


10L - 100 llA 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC-3V 
IOL-48mA 
0.55 


10L-64 
mA 


"~ 
0.55 


VCC - 0 or MAX:I:, 
VI-5.5 
V 
.~ 
10 
10 


VI = VCC or GND 
Control inputs 
$/ 
±1 
±1 
II 
VCC - 3.6 V 
VI=VCC 
J.,.•••• 
1 
1 
llA 


VI=O 
Data inputs 
,$' 
-5 
-5 


loff 
VCC -0, 
VI or Vo - 0 to 4.5 V 
~ 
±100 
llA 


II(hold) 
VCC -3V 
VI =0.8V 
7f" 
75 


VI-2V 
Data inputs 
-75 
-75 
llA 


10ZH 
VCC-3.6V, 
VO-3V 
5 
5 
llA 


10ZL 
VCC-3.6V, 
VO- 
0.5V 
-5 
-5 
llA 


Outputs high 
0.12 
0.19 
0.12 
0.19 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
4.5 
7 
4.5 
7 
VI - VCC or GND 
mA 
Outputs 
0.12 
0.19 
0.12 
0.19 
disabled 


AICC§ 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Co 
Vo-3VorO 
8 
8 
pF 


t All typical values are at VCC - 3.3 V, TA _ 25·C. 
:I:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ This is the increase in supply current for each input that is at the specified TIL vo~age level rather than VCC or GND. 


PRODUCT 
PREV1CW_.....- 
~ 
Intho_ •., 
=_ 
of 
doYoIopmont. ~1Ic 
dill 
ond 
_ 
••• dooIgngoolo. T 
""'ltVhlto 
.,dlocon1lnuo_~ 
__ 
~1ExAs 
INSTRUMENTS 


sWitching characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT125 
SN74LVT125 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC=2.7V 
VCC=3.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MI~ 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tPLH 
1 
4.2 
,§' 
4.7 
1 
2.7 
4 
4.5 
A 
Y 
ns 


tPHL 
1 
4.1 
~ 
5.1 
1 
2.9 
3.9 
4.9 


tpZH 
OE 
1 
4.9 


•.....•. 
6.2 
1 
3.4 
4.7 
6 
Y 
4,QS 
ns 
IpZL 
1.1 
6.7 
1.1 
3.4 
4.7 
6.5 


tPHZ 
OE 
1.8 
P, 
5.9 
1.8 
3.7 
5.1 
5.7 
Y 
<1.4.7 
ns 
tPLZ 
1.3 
4.2 
1.3 
2.6 
4.5 
4 
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SN54LVT125,SN74LVT125 
3.3-V ABT QUADRUPLE 
BUS BUFFERS 
WITH 3-STATE OUTPUTS 
SCBS133D 
- MAY 1992- 
REVISED 
JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


o 
Open 


TEST 
S1 


tpLWtpHL 
Open 


tpLZ/tpZL 
6V 


tPHz/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------, I~------ OV 


~ 
___ 
*1.5 V 
~ 
:.:V 


I+---tw~ 


I,.",3 
*~1~.5~V~~~= 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=:::>:<1.5 
V 
X1•5V 


2.7V 


=:::>:<1.5 
V 
):(1.5 
V 


2.7 V 
Output 
Control 
OV 
I 
OV 


tPLH+--I 
~tPHL 
tPZL~ 
14- 
I 
I 
Output 
I 
i tPLZ-+l 
j4- 
3V 
I 
!1.5V 
~VOH 
1\ 
I 
I 
Waveform 
1 
~!...+~~ 
VOL 
: 
1.5V 
S1 at6 V 
11.5 
V 
I 
I 
I 
VOL 
I 
I 
I 
~tPLH 


(see Note B) 
I 
I tPHZ-+i 
~ 
tPHL~ 
Output 
tPZH~ 
j4- 


I 
--- 
VOH 


\1.5 
V 
FVOH 
Waveform 
2 
11.5 V 
~H-O.3V 
S1 atGND 
1.5 V 


VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR $ 10 MHz, Zo • 50 n, tr $ 2.5 ns, tf $ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


~1ExAs 
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• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 
• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down t02.7V 


• 
typical 
VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD·17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 


These octal buffers and line drivers are designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 


These devices are organized as two 4-bit buffer/line drivers with separate o~t-enable 
(OE) inputs. When OE 
is low, the devices pass data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT240 is available in Tl's shrink small-outline package (08), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN54LVT240 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT240 is characterized for operation from -40°C to 85°C. 


SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBSl34F 
- SEPTEMBER 
1992 - REVISED 
JULY 1995 


SN54LVT240 
••• J PACKAGE 
SN74LVT240 
••• 
DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1°20 
Vcc 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1A4 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


SN54LVT240 
..• 
FK PACKAGE 
(TOP VIEW) 


1A2 
2Y3 
1A3 
2Y2 
1A4 


3 2 
1 2019 
4 
18 
5 
17 


6 
16 
7 
15 
8 
14 
9 1011 1213 


1Y1 
2A4 
1Y2 
2A3 
1Y3 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS134F 
- SEPTEMBER 
1992 - REVISED 
JULY 1995 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 
OE 
A 
Y 


L 
H 
L 


L 
L 
H 


H 
X 
Z 


logic symbolt 
logic diagram (positive logic) 


10E 
10E 


2 
18 
2 
18 
1A1 
1Y1 
1A1 
1Y1 
4 
16 
1A2 
1Y2 
6 
14 
4 
16 
1A3 
1Y3 
8 
12 
1A2 
1Y2 
1A4 
1Y4 


6 
14 
1A3 
1Y3 


20E 
19 


1A4 
8 
12 
1Y4 
11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
15 
5 
20E 
19 
2A3 
2Y3 
17 
3 
2A4 
2Y4 


11 
9 
t This symbol isinaccordance withANSI/IEEE Std 91-1984 
2A1 
2Y1 


and lEe Publication617-12. 


13 
7 
2A2 
2Y2 


2A3 
15 
5 
2Y3 


17 
3 
2A4 
2Y4 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBSl34F 
- SEPTEMBER 
1992 - REVISED 
JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 


Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT240 
96 mA 
SN74LVT240 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT240 
48 mA 
SN74LVT240 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-eurrent 
ratings are observed. 


2. 
This current flows only when the output is in the high state and VO> 
VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVT240 
SN74LVT240 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
df 
2 
V 


VIL 
Low-level input voltage 
tfp~8 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


IOH 
High-level output current 
.e,,'" 
-24 
-32 
mA 


IOl 
low-level 
output current 
~ 
48 
64 
mA 


lJ.t/lJ.v 
Input transition rise or fall rate 
IOutputs enabled 
9: 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'C 


PRODUCT PREVIEW klIormlllon 
concemI 
produetIln 
IlIo lormll1lv. or 
a 


pll-.of clevoloj>ment.C_1lc 
date end othw 
••• dIIIgn gooll. T_Ine1nllnontl _ 
"'. right to 
or dlecoll1lnue "'_ 
produetI 
wIthout_ 
~TEXAS 
INSTRUMENTS 


SN54LVT240,SN74LVT240 
3.3·V ABT OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCBS134F 
- SEPTEMBER 
1992 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


SN54LVT240 
SN74LVT240 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H = -100 
IJA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC-3V 


10H --32 
mA 
2 


10L - 100 IJA 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC- 
3 V 
IOL-48mA 
Jl..55 


10L- 
64 mA 
.!ii 
0.55 


VCC - 0 or MAXI:, 
VI-5.5 
V 
§ 
10 
10 


VI - VCC or GND 
Control inputs 
<t 
±1 
±1 
II 
VCC - 3.6 V 
VI-VCC 
-~ 
1 
1 
IJA 


VI-O 
Data inputs 
A1 
-5 
-5 


loff 
VCC - 0, 
VI or Vo - 0 to 4.5 V 
4~ 
±100 
IJA 


VI_ 
0.8V 
75 
75 
II(hold) 
VCC-3 
V 
VI-2V 
Data inputs 
-75 
-75 
IJA 


10ZH 
VCC-3.6V, 
VO-3V 
5 
5 
IJA 


10ZL 
VCC-3.6V, 
VO- 
0.5V 
-5 
-5 
IJA 


Outputs high 
0.12 
0.19 
0.12 
0.19 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
8.6 
12 
8.6 
12 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.19 
0.12 
0.19 


A1CC§ 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Cj 
VI-3 
VorO 
4 
4 
pF 


Co 
VO-3 
VorO 
8 
8 
pF 
t All typical values are at VCC - 3.3 V, TA - 25·C. 


:j; For conditions shown as MIN or MAX, use the appropriate value specnied under recommended 
operating conditions. 


§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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WITH 3-STATE OUTPUTS 
seBS' 
34F - SEPTEMBER' 
992 - REVISED 
JULY' 
995 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


SN54LVT240 
SN74LVT240 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
Vcc 
= 3.3 V 
Vcc 
= 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MLB. 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IpLH 
1 
4.2 
~ 
5.2 
1 
2.9 
4.1 
5.2 
A 
Y 
~ 


ns 
IpHL 
1.3 
3.7 
4.1 
1.3 
2.5 
3.5 
4 


IPZH 
OE 
1.2 
4.7j 
5.7 
1.2 
3.2 
4.6 
5.6 
Y 
4t8' 
ns 
IPZL 
1.5 
5.9 
1.4 
3.5 
4.7 
5.8 


IpHZ 
OE 
2 
J!j~3 
5.7 
2 
3.6 
5.2 
5.5 
Y 


~ 
4.6 
ns 
IpLZ 
1.9 
4.6 
1.9 
3.2 
4.4 
4.4 
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SN54LVT240,SN74LVT240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS134F 
- SEPTEMBER 
1992 - REVISED 
JULY 1995 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Openl~ 


14----- tw ---+I 


~1_--2.7V 


Input ...:.::.:...J\ 
"' •..1_.5_V 
__ 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
-v 
X----- 
2.7V 
---.li\ .. 
1._5_V __ 
,1.5 
V 
0 V 
, 
1 
I.-...L 
tPLH 
~ 
I~ 
tPHL 


I 
1 
I 
~-- 
VOH 
I 
!1.5V, 
1.5V 


I" 
VOL 


tPHL~ 
~tPLH 


I 
!I:':'::"'" VOH 
\1.5V 
r1.5V 
•••• 
01-_ 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


Timing 
Input 
--------X1.5 
V 
------, 
1'------- 
OV 


~ 
___ 
*1.5 V 
~ 
:.:V 


Output 
Control 


Output 
Waveform 
1 
S1 at6 
V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


TEST 
S1 


tPLH/tpHL 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=¥1.5V 
~=1.=5=V====== 
:.:V 


tPZL -., 
14- 
, 
I 
'tPLZ -.I j.- 
--'-\' 'K-- 
3V 


,1.5V 
I 
V 
.0.3V 
, 
. 
I T 
OL 
-- 
VOL 


, 
I tPHZ~ 
j4- 


tPZH~ 
j4- 
I 
1-----·---- 
VOH 
!1.5V 
~H-0.3V 
---..I, 
- 
= 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


~TEXAS 
INSTRUMENTS 


These 
octal 
buffers/drivers 
are 
designed 
specifically for low-voltage (3.3-V) VCCoperation, 
with the capability to provide a TIL interlace to a 
5-V system environment. 


The 'LVT241 are organized as two 4-bit line 
drivers with separate output-enable (1OE, 20E) 
inputs. When 1OE is low or 20E 
is high, the 
devices pass data from the A inputs to the Y 
outputs. When 1OE is high or 20E is low, the 
outputs are in the high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GNO through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The SN74LVT241 is available in Tl's shrink small-outline package (DB), which provides the same input/output 
(I/O) pin count and functionality of standard small-outline packages in less than half the printed-circuit-board 
area. 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 
• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
LatCh-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 


SN54LVT241,SN74LVT241 
3.3·V ABT OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCAS352C - MARCH 1994 - REVISED JULY 1995 


SN54LVT241 
••• J PACKAGE 
SN74LVT241 
••• DB, ow, OR PW PACKAGE 
(TOP VIEW} 


10E 
1 U 20 
Vcc 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1A4 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


SN54LVT241 
••• FK PACKAGE 
(TOP VIEW} 


3 
2 
1 2019 
4 
18 


5 
17 


6 
16 


7 
15 


8 
9 
10 11 12 13 
14 


1Y1 
2A4 
1Y2 
2A3 
1Y3 


The SN54LVT241 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT241 is characterized for operation from -40°C to 85°C. 


~TEXAS 
INSTRUMENTS 


INPUTS 
OUTPUT 


10E 
1A 
1Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


INPUTS 
OUTPUT 


20E 
2A 
2Y 


H 
H 
H 


H 
L 
L 


L 
X 
Z 


logic symbolt 
logic diagram (positive logic) 


10E 
10E 


2 
18 
2 
18 
1A1 
1Y1 
1A1 
1Y1 
4 
18 
1A2 
1Y2 
8 
14 
4 
18 
1A3 
1Y3 
8 
12 
1A2 
1Y2 


1A4 
1Y4 


8 
14 
1A3 
1Y3 


19 
20E 
8 
12 
1A4 
1Y4 
11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
15 
5 
19 
2A3 
2Y3 
20E 
17 
3 
2A4 
2Y4 


11 
9 
tThis symbol isinaccordance withANSI/IEEE Std 91-1984 
2A1 
2Y1 


and lEG Publication617-12. 


13 
7 
2A2 
2Y2 


15 
5 
2A3 
2Y3 


17 
3 
2A4 
2Y4 
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SN54LVT241,SN74LVT241 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS352C - MARCH 1994 - REVISED JULY 1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT241 
96 mA 
SN74LVT241 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT241 
48 mA 
SN74LVT241 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Operating free-air temperature range, TA: SN54LVT241 
-55°C to 125°C 
SN74LVT241 
-40°C to 85°C 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The Input and output negative-voltage ratings may be exceeded n the input and output clamlHlurrent ratings are observed. 
2. 
This current flows only when the output Is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using aJunctiontemperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVT241 
SN74LVT241 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply vo~age 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input vo~age 
2 
.iff 
2 
V 


VIL 
Low-level input voltage 
/to.8 
0.8 
V 


VI 
Input voltage 
4:'- 5.5 
5.5 
V 


IOH 
High-level output current 
~ 
-24 
-32 
mA 


IOL 
Low-level output current 
_is 
48 
64 
mA 


AtllN 
Input transition rise or fall rate 
IOutputs enabled 
~~ 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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SN54LVT241, SN74LVT241 
3.3·V ABT OCTAL BUFFERS/DRIVERS 
VIITH 3·STATE OUTPUTS 
S ;AS352C 
- MARCH 
1994 - REVISED 
JULY 1995 
•• 
electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
ctherwise noted) 


SN54LVT241 
SN74LVT241 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V• 
11--18mA 
-1.2 
-1.2 
V 


Vcc 
- MIN to MAX:/:. 
IOH--10011A 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH _-8mA 
2.4 
2.4 
: 


VOH 
V 
IOH --24 
mA 
2 
VCC -3V 
IOH --32 
mA 
2 


IOL -100 
IIA 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC - 3 V 
IOL-48 
mA 
~.55 


IOL-64 
mA 
,-oF 
0.55 


VCC - 0 or MAX:/:, 
VI_5.5 
V 
¢.'<' 
10 
10 


VI - VCC or GND 
Control inputs 
r~ 
±1 
±1 
II 
VCC-3.6 
V 
VI-VCC 
~ 
1 
1 
IIA 


VI-O 
Data inputs 
~ 
-5 
-5 


loff 
VCC-O• 
VI or Vo - 0 to 4.5 V 
'"' 
±100 
IIA 
IVI-0.8V 
: Data inputs 
75 
75 
II(hold) 
VCC-3V 
IVI-2V 
-75 
-75 
j1A 


IOZH 
VCC-3.6V. 
VO-3V 
5 
5 
j1A 


IOZL 
VCC - 3.6 V. 
VO- 
0.5 V 
-5 
-5 
j1A 


Outputs high 
0.12 
0.5 
0.12 
0.19 


VCC - 3.6 V, 
10-0• 
Outputs low 
8.6 
15 
8.6 
15 
mA 
ICC 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.5 
0.12 
0.19 


t.ICC§ 
VCC - 3 Vto 3.6 V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other Inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Co 
VO-3 
VorD 
8 
8 
pF 


1 All typical values are at VCC - 3.3 V, TA - 25°C. 
~ For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
!This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 


llwltchlng 
characteristics 
over recommended ranges of supply voltage and operating free-air 


lemperature range, CL = 50 pF (unless otherwise noted) (see Figure 1) 


SN54LVT241 
SN74LVT241 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC=2.7V 
VCC = 3.3 V 
VCC=2.7V 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
MItt. 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tpLH 
1 
4.7 
.~ 
5.2 
1 
2.2 
4.3 
5 
A 
Y 
~ 


ns 
tpHL 
1 
4.4 
5.4 
1 
2.3 
4.2 
5.2 


tpZH 
1.3 
5.4 ..•. 


6.5 
1.4 
2.8 
5.2 
6.3 
OEorOE 
y 
ns 
tpZL 
1.5 
5~ 
7.6 
1.6 
2.8 
5.2 
6.7 


tPHZ 
OEorOE 
1.8 
_63 
8.3 
1.9 
3.2 
6.6 
7.7 
Y 


~~.2 
ns 
tpLZ 
1.9 
7.4 
2 
3.1 
6 
7.1 


I 'RODUCT PREVIEW Infonnlllon cone •••• prod_In 
1Ilo fonnatlve or 


'OIlon 
ph... 01 dtvolopm'nl 
Chl_Ue 
d,lI. 
Il1d 
olll•• 


'PlCl",",Iona'1I 
doolgn pie. T_lnatrum 
__ 
'llIl1ght to 


I hang. or dlscontlnut 
thIN 
PfOduetl 
without 
notk:e. 
'!!} TExAs 
INSTRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
OAUAS. 
TEXAS 
75261i 


SN54LVT241, 
SN74LVT241 
3.3·V ABT OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCAS352C 
- MARCH 
1994 - REVISED 
JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
0 Open 
TEST 
S1 


tPLH/tPHL 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
_------ 
2.7V 


Timing 
Input 
~~5.::: 
0 V 
I 
I.. 
I 
14t 
·rth~ 
I 
su 
I 
I 
~2.7V 


Datalnput 
X1•5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


I+--- tw ----.l 


I 
1 
2.7V 


Input 
3~~~~~~~~~~~~~~1~.5~V~~~~ 
0 V 


~1.5V 


I 
I 
tpLH --j4-+j 


I 
1 
I 
!1.5V 
I 
I 
tPHL~ 
\1.5 V 


X1.5V 
I 
OV 


KtPHL 


~VOH 
: 
1.5 V 
I 
VOL 


~tPLH 


pVOH1.5V 


- 
VOL 


Output 
Control 
~1.5V 
):(1.5 
V 


tpZL 
~ 
1+- 
I 
I 
I tPLZ -.I j.- 


j 
{. 
I 
1/ 
3V 
I 
~.5V 
I F VOL+O.3V 
I 
. 
IT 
--- 
VOL 


I 
1 tPHZ ~ 
j4- 


tPZH -+i 
j4- 
I 


1 
--- 
VOH 


!1.5V 
~H-O.3V 
= OV 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR,.; 
10 MHz, Zo 
z 50 n, tr,.; 2.5 ns, tf"; 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354B 
- FEBRUARY 
1994 - REVISED 
JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 
• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPs 


description 


SN54LVT244 
••• J OR W PACKAGE 
SN74LVT244A 
••• 
DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 U 20 
Vcc 
lAl 
2 
19 
20E 
2Y4 
3 
18 
lYl 
lA2 
4 
17 
2A4 
2Y3 
5 
16 
lY2 
lA3 
6 
15 
2A3 
2Y2 
7 
14 
lY3 
lA4 
8 
13 
2A2 
2Yl 
9 
12 
lY4 
GND 
10 
11 
2Al 


SN54LVT244 
••• 
FK PACKAGE 
(TOP VIEW) 


'<t 
rolW 
QIW 
~ ~ ~>Q 2 


These octal buffers and line drivers are designed 
specifically 
for low-voltage 
(3.3-V) Vcc operation, 
but with the capability 
to provide a TTL interface 


to a 5-V system environment. 


The SN54LVT244 
and SN74LVT244A 
are organized 
as two 4-bit line drivers with separate output-enable 
(OE) 
inputs. When OE is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs 
are in the high-impedance 
state. 


Active bus-hold circuitry 
is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVT244A 
is available in Tl's shrink small-outline 
package (DB), which provides the same 1/0pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN54LVT244 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. The 
SN74LVT244A 
is characterized 
for operation 
from -40°C 
to 85°C. 


3 
2 
1 
20 19 
4 
18 
5 
17 
6 
16 


7 
15 


8 
14 
9 10 11 12 13 


lYl 
2A4 
lY2 
2A3 
lY3 
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SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354B- 
FEBRUARY 
1994 - REVISED 
JULY 1995 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


logic symbolt 
logic diagram (positive logic) 


10E 
1 


10E 


2 
18 
2 
18 
1Y1 
1A1 
1Y1 
1A1 
4 
18 
1A2 
1Y2 
6 
14 
4 
16 
1A3 
1Y3 
1A2 
1Y2 
8 
12 
1A4 
1Y4 


6 
14 
1Y3 
1A3 


20E 
19 


1A4 
8 
12 
1Y4 


11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
15 
5 
20E 
19 
2A3 
2Y3 
17 
3 
2A4 
2Y4 


11 
9 
2Y1 
t This symbol isinaccordance withANSIIIEEE Std 91-1984 
2A1 


and lEG Publication617-12. 
13 
7 
2Y2 
2A2 


15 
5 
2Y3 
2A3 


17 
3 
2Y4 
2A4 
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SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354B - FEBRUARY 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT244 
96 mA 
SN74LVT244A 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT244 
48 mA 
SN74LVT244A 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tsl9 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package 
ThermalConsideralions 
application note inthe 1994 ABT Advanced 
BiCMOS 
Technology 
Dala Book, literature number SCBD002B. 


SN54LVT244 
SN74LVT244A 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input vo~age 
2 
2 
V 


VIL 
Low-level input vo~age 
0.8 
0.8 
V 


VI 
Input vo~age 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


At/Av 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'C 


~TEXAS 
INSTRUMENTS 


POST 
OFFICE eox 655303 
• 
DALlAS, 
TEXAS 
75265 


SN54LVT244,SN74LVT244A 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCAS354B - FEBRUARY 1994 - REVISED JULY 1995 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54LVT244 
SN74LVT244A 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC -2.7V, 
1,--18 
mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H - -100!1A 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC -3 
V 
10H --32 
mA 
2 


10L - 100!1A 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 


IOL-32 
mA 
0.5 
0.5 
VCC -3 
V 
10L - 48 mA 
0.55 


10L- 
64 mA 
0.55 


VCC - 0 or MAXI:, 
VI-5.5 
V 
50 
10 


VI- 
VCC or GND 
Control inputs 
±1 
±1 
II 
VCC - 3.6 V 
VI- 
VCC 
1 
1 
!1A 


VI- 
a 
Data inputs 
-5 
-5 


loff 
VCC-O, 
VI or Vo - 0 to 4.5 V 
±100 
!1A 
IVI-0.8V 
: A inputs 
75 
75 
II(hold) 
VCC-3V 
IVI-2V 
-75 
-75 
!1A 


10ZH 
VCC-3.6 
V, 
VO-3V 
5 
5 
!1A 


10ZL 
VCC-3.6 
V, 
Vo - 0.5 V 
-5 
-5 
!1A 


Outputs high 
0.12 
0.39 
0.12 
0.19 


VCC -3.6 
V, 
10-0, 
Outputs low 
8.6 
14 
8.6 
12 
mA 
ICC 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.39 
0.12 
0.19 


aICC§ 
VCC - 3 Vt03.6 
V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Co 
Vo-3VorO 
8 
8 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25°C. 
:l:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT244 
SN74LVT244A 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC = 2.7 V 
VCC = 3.3 V 
VCC = 2.7 V 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
TYP 
MAX 
MIN 
MAX 


tpLH 
0.5 
4.7 
5.2 
1 
2.5 
4.1 
5 
A 
Y 
ns 
tpHL 
0.5 
4.4 
5.4 
1 
2.5 
4.1 
5.2 


tpZH 
OE 
0.8 
5.4 
6.5 
1 
2.7 
5.2 
6.3 
Y 
ns 
tpZL 
0.8 
5.4 
7.6 
1.1 
3.1 
5.2 
6.7 


tPHZ 
OE 
1.5 
6.2 
6.9 
1.9 
3.9 
5.6 
6.3 
Y 
ns 
tpLZ 
1.2 
5.5 
6 
1.8 
3.2 
5.1 
5.6 


~TEXAS 
INSTRUMENTS 


SN54LVT244,SN74LVT244A 
3.3·V ABT OCTAL BUFFERS/DRIVERS 
WITH 3·STATE OUTPUTS 
SCAS354B - FEBRUARY 1994 - REVISED JULY 1995 


From Output 
Under Test 


CL.=50pF 
(seeNoteA) T 


o 6V 
o Open 


I+---tw-+l 


~1---2.7V 


Input ..:::.A 
"' ... 
~_.5_V__ 
0 V 


VOL.TAGEWAVEFORMS 
PUL.SEDURATION 
--v 
X#"---- 
2.7V 
--4... 
1._5V__ 
,., I ••.1_.5_V 
__ 
0 V 
I 
I 
I. 
.1 
tPLH~ 
~tPHL 
I 
I 
~-VOH 
I 
11.5V: 
1.5V 
I· 
I 
VOL 


tPHL --1.--.1 
Y- tPLH 


I 
~I 
VOH 
\1.5 V 
T1.5V 
. 
- 
VOL 


VOL.TAGEWAVEFORMS 
PROPAGATION DELAY TIMES 
INVERTING AND NONINVERTING OUTPUTS 


Timing Input 
-------X1.5 
V 
_____ 
.-J. 1'-______ 
0 V 


~ 
___ 
*1.5 V 
~ 
:.:V 


Output 
Control 


Output 
Waveform 1 
Sl at 6 V 


(S88 Note B) 


Output 
Waveform 
2 
Sl at GND 
(S88 Note B) 


TEST 
Sl 


tpL.H/tpHL 
Open 
tpL.Z/tpZL. 
6V 


tpHz/tpZH 
GND 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=¥1.5V 
~=1.=5=V====== 
:.:V 
tPZL.~ 
14- 
I 
I 
IItpLZ -+i 
:.- 
--I-~. 
I 1/-- 
3V 
I 
,\1.5 V 
I FVOL+O.3V 
I 
. 
IT 
--- 
VOL 
I 
I tpHZ~ 
j4- 


tPZH~ 
~ 
I 
I 
--- 
VOH 
!1.5V 
~H-O.3V 


___ 
oJ. 
- 
= 0 V 


VOL.TAGEWAVEFORMS 
ENABLE AND DISABLE TIMES 
LOW· AND HIGH·LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: PRR :s;10 MHz, Zo = 50 0, tr :s;2.5 ns, tf:S;2.5 ns. 


D. The outputs are measured one at a time with one transition per measurement. 


~TEXAS 
INSTRUMENTS 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPs 


SN54LVT245,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130G 
- MAY 1992 - REVISED 
JANUARY 
1996 


SN54LVT245 
... J OR W PACKAGE 
SN74LVT245A 
... 
DB, ow. OR PW PACKAGE 
(TOP VIEW} 


DIR 
1 
U 
20 
Vcc 
A1 
2 
19 
OE 
A2 
3 
18 
B1 
A3 
4 
17 
B2 
A4 
5 
16 
B3 
A5 
6 
15 
B4 
A6 
7 
14 
B5 
A7 
8 
13 
B6 
A8 
9 
12 
B7 


GND 
10 
11 
B8 


SN54LVT245 
••• 
FK PACKAGE 
(TOP VIEW} 


43 
2 
1 
20 1918 
B1 


5 
17 
B2 


6 
16 
B3 
7 
15 
B4 


8 
14 
B5 
9 10 11 1213 
These 
octal 
bus 
transceivers 
are 
designed 
specifically for low-voltage (3.3-V) Vcc operation, 
but with the capability to provide a TTL interface 
to a 5-V system environment. 


These devices are designed for asynchronous communication between data buses. They transmit data from 
the A bus tothe B bus orfrom the B bus to the A bus depending upon the logic level atthe direction-eontrol (DIR) 
input. The output-enable (OE) input can be used to disable the devices so the buses are effectively isolated. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT245A is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN54LVT245 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74LVT245A is characterized for operation from -40°C to 85°C. 


~TEXAS 
INSTRUMENTS 


SN54LVT245,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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REVISED 
JANUARY 
1996 


INPUTS 
OPERATION 
OE 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


logic symbolt 
logic diagram (positive logic) 


OE 
19 
DIR 
1 


1 
DIR 
19 
OE 


2 
18 
A1 
171 
81 
A1 
2 


l> 
217 
3 
17 
A2 
82 
18 
81 
4 
18 
A3 
83 
5 
15 
A4 
84 
6 
14 
A5 
85 
7 
13 
'--v--I 
A6 
86 
8 
12 
A7 
87 
To seven 
Other Channels 
9 
11 
A8 
88 


tThis 
symbol is in accordance with ANSIIIEEE 
Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT245 
96 mA 
SN74LVT245A 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT245 
48 mA 
SN74LVT245A 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55·C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65·C to 150·C 


; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended 
operating condnions" 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 
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SN54LVT245 
SN74LVT245A 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


At/lJ.v 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


~1ExAs 
INSTRUMENTS 
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SN54LVT245,SN74LVT245A 
3.3·V ABT OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS130G 
- MAY 1992 - REVISED 
JANUARY 
1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT245 
SN74LVT245A 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 2.7 V, 
11--18 
mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
IOH - -100 IlA 
VCC-0.2 
VCC-0.2 


VCC - 2.7 V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
IOH =-24mA 
2 
VCC- 
3V 
IOH --32 
mA 
2 


IOl-100 
IlA 
0.2 
0.2 
VCC-2.7V 
IOl-24 
mA 
0.5 
0.5 


IOl-16mA 
0.4 
0.4 
VOL 
V 
IOl-32 
mA 
0.5 
0.5 
VCC- 
3V 
IOl-48 
mA 
0.55 


IOl- 
64 mA 
0.55 


VCC-3.6 
V, 
VI - VCC or GND 
±1 
±1 


VCC - 0 or MAX:!:, 
VI-5.5V 
Control inputs 
10 
10 


II 
VI-5.5V 
100 
20 
IlA 


VCC. 
3.6 V 
VI-VCC 
Aor 
B ports§ 
5 
5 


VI-O 
-10 
-10 


loff 
VCC - 0, 
VI or Vo = 0 to 4.5 V 
±100 
IlA 


I VI-0.8V 
75 
75 
II(hold) 
VCC-3V 
IVI-2V 
A or B ports 
-75 
-75 
IlA 


10ZH 
VCC-3.6V, 
VO-3V 
1 
1 
IlA 


IOZl 
VCC -3.6 
V, 
VO-0.5 
V 
-1 
-1 
IlA 


Outputs high 
0.13 
0.39 
0.13 
0.19 


ICC 
Vcc 
-3.6V, 
10-0, 
Outputs low 
8.8 
14 
8.8 
12 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.13 
0.39 
0.13 
0.19 


t.ICC'll 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Cio 
Vo-3VorO 
10 
10 
pF 
t All typical values are at VCC - 3.3 V, TA - 25°C. 
:!:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused terminals at VCC or GND 
'IIThis is the increase in supply current for each input that is at the specified TIl 
voltage level rather than VCC or GND. 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT245 
SN74LVT245 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
VCC=3.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tPLH 
0.5 
4.4 
5.2 
1 
2.5 
4 
5.2 
AorB 
BorA 
ns 
tPHL 
0.5 
4.2 
4.8 
1 
2.5 
4 
5.5 


tpZH 
OE 
0.8 
5.9 
7.3 
1.1 
3.3 
5.9 
7.1 
AorB 
ns 
tPZL 
1 
5.9 
7.2 
1.5 
3.8 
6.5 
7.9 


tpHZ 
OE 
1.5 
6.5 
7.2 
2.2 
4.3 
5.9 
6.5 
AorB 
ns 
tPLZ 
1.5 
6.1 
6.5 
2 
3.9 
5.5 
5.6 


~1ExAs 
INSTRUMENTS 
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SN54LVT245,SN74LVT245A 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS130G 
- MAY 1992 - REVISED 
JANUARY 
1996 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 


S1 
o 
Openr 


D 


Timing 
Input 


2.7V 


Data Input 
OV 


14---- tw --+I 


'.port 3~~~~~~~~~~~*~1'~5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~_1.5_V 
__ 
""~",,,1_.5_V 
:.:V 


tPLH +--I 
~ 
tPHL 
I 
I 
I 
~--VOH 


I 
!1.5V 
1 
1.5V 
I· 
1 
VOL 


tpHL --l.---.I 
Y- tPLH 


I 
Y.:"':':'"I 
VOH 
\.1.5 V 
T1.5V 


-.----- 
VOL 


Output 
Waveform 
1 
S1 at 6 V 
(S88 Note B) 


Output 
Waveform 
2 
S1 stGND 
(S88 Note B) 


Output 
Control 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpLH/tPHL 
Open 


tpLZ/tpZL 
6V 


tPHz/tpZH 
GND 


------'1(1.5 
V 
______ ·1'- 
ov 


~ 
___ 
*1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=¥1.5 
V 
~,",1._5_V 
_ 


tpZL --+j 
14- 
1 
I 
ItPLZ~ 
~ 
--1-\1 1p-- 3V 


11•5V 
I 
VOL + 0.3 V 
I 
. 
I - 
- - - - 
VOL 


1 
I tpHZ~ 
j+- 


tPZH~;+- 
1 
I 
-- 
VOH 
!1.5V 
~H-0.3V 


----. 
- 
-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 Is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with Internal conditions such that the output Is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


~TEXAS 
INSTRUMENTS 


SN54LVT273,SN74LVT273 
3.3·V ABT OCTAL O·TYPE FLlp·FLOPS 
WITH CLEAR 
SCBS136E- 
MAY 1992 - REVISED 
JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 
• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Buffered Clock and Direct Clear Inputs 
• 
Individual 
Data Input to Each Flip-Flop 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25'C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


SN54LVT273 
•.• J PACKAGE 
SN74LVT273 
... 
DB, ow, OR PW PACKAGE 
(TOPVIEWj 


ClR 
1 U 20 Vcc 
10 
2 
19 
80 
1D 
3 
18 
8D 
2D 
4 
17 
7D 
20 
5 
16 
70 
30 
6 
15 
60 
3D 
7 
14 
6D 
4D 
8 
13 
5D 
40 
9 
12 
50 
GND 
10 
11 
ClK 


SN54LVT273 
••• FK PACKAGE 
(TOPVIEWj 


l 
eI: 
Q 
5!~5~g 


3 
2 
1 2019 
2D 
4 
18 
8D 
20 
5 
17 
7D 
30 
6 
16 
70 
3D 
7 
15 
60 
4D 
8 
14 
6D 
9 1011 1213 


description 


These octal D-type flip-flops are designed specifically for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TIL interface to a 5-V system environment. 


The 'LVT273 are positive-edge-triggered flip-flops with a direct clear input. Information at the data (D) inputs 
meeting the setup-time requirements is transferred to the Q outputs on the positive-going edge of the clock 
pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time of the 
positive-going pulse. When the clock (CLK) input is at either the high or low level, the D-input signal has no effect 
at the output. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVT273 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN54LVT273 is characterized for operation over the full military temperature range of -55'C 
to 125'C. The 
SN74LVT273 is characterized for operation from -40'C 
to 85'C. 
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SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136E- 
MAY 1992 - REVISED 
JULY 1995 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


ClR 
ClK 
0 
0 


L 
X 
X 
L 


H 
i 
H 
H 


H 
i 
L 
L 


H 
H orL 
X 
00 


logic symbolt 


ClR 
1 


11 
ClK 


3 
2 
10 
10 
4 
5 
20 
20 
7 
6 
30 
30 
8 
9 
40 
40 
13 
12 
50 
50 
14 
15 
60 
60 
17 
16 
70 
70 
18 
19 
80 
80 


60 


14 


70 


17 
80 


18 
50 


13 


12 
50 


15 
60 


16 
70 
19 


8Q 
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SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL OoTYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136E- 
MAY 1992 - REVISED 
JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT273 
96 mA 
SN74LVT273 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT273 
48 mA 
SN74LVT273 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tsig 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions· 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded ~ the input and output clamp-current 
ratings are observed. 
2. 
This current flows only when the output is in the high state and Va> 
Vcc. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, reterto the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVT273 
SN74LVT273 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3,6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
'-7- 
2 
V 


VIL 
Low-level input voltage 
~.8 
0.8 
V 


VI 
Input voltage 
0;5.5 
5.5 
V 


IOH 
High-level output current 
r.,," 
-24 
-32 
mA 


IOL 
Low-level output current 
.SJ 
48 
64 
mA 


at/av 
Input transition rise or fall rate 
g: 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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SN54LVT273,SN74LVT273 
3.3·V ABT OCTAL O·TYPE FLlp·FLOPS 
WITH CLEAR 
SCBS136E- 
MAY 1992- 
REVISED 
JULY 1995 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54LVT273 
SN74LVT273 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC _2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX;, 
10H - -100 IiA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
IOH--24mA 
2 
VCC-3V 
10H --32 
mA 
2 


10L - 100!1A 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
~0.4 
0.4 
VOL 
V 
IOL-32 
mA 
.~ 
0.5 
0.5 
VCC- 
3 V 
IOL-48 
mA 
~ 
0.55 


10L- 
64 mA 
1...••• 
0.55 


VCC - 0 or MAX;, 
V,-5.5 
V 
;S' 
10 
10 


VI - VCC or GND 
Control inputs 
cr 
±1 
±1 
II 
VCC- 
3.6V 
VI- 
VCC 
~.•.. 
1 
1 
IiA 


V,-O 
Data inputs 
-5 
-5 


VI- 
0.8 V 
75 
75 
II(hold) 
VCC- 
3 V 
VI_2V 
Data inputs 
-75 
-75 
IiA 


VCC-3.6V, 
10-0, 
Outputs high 
0.12 
0.19 
0.12 
0.19 
ICC 
mA 
VI_ VCC or GND 
Outputs low 
8.6 
12 
8.6 
12 


aICC§ 
VCC-3Vt03.6V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
4 
pF 


Co 
VO-3 
VorO 
8 
pF 
t Alilypical 
values are at VCC - 3.3 V, TA - 25°C. 


; For conditions shown as MIN or MAX, use the appropriate value specnied under recommended 
operating conditions. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 


timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


SN54LVT273 
SN74LVT273 


vcc= 
3.3 V 
VCC = 2.7 V 
VCC = 3.3 V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
MHz 


tw 
Pulse duration 
•..,~~ 
3.3 
3.3 
ns 


Setup time, data high or low before CLKi 
A~ ~~ 
2.3 
2.7 


tsu 
Setup time, CLR high before CLKi 
'<o~ 


ns 
2.7 
3.2 


th 
Hold time, data high or low after CLKi 
0 
0 
ns 
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SN54LVT273,SN74LVT273 
3.3-V ABT OCTAL D-TYPE FLIP-FLOPS 
WITH CLEAR 
SCBS136E-MAY 
1992- 
REVISED 
JULY 1995 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT273 
SN74LVT273 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC=2.7V 
Vcc 
= 3.3 V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
r~ 
150 
MHz 


tPlH 
-" 
~~ 
1.7 
3.5 
5.5 
6.3 
elK 
AnyQ 
o«-';f. 
ns 
tpHl 
1.9 
3.5 
5.5 
5.9 


tpHl 
ern 
AnyQ 
'( 
1.3 
3.2 
5.1 
6.2 
ns 
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SN54LVT273,SN74LVT273 
3.3·V ABT OCTAL O·TYPE FLlp·FLOPS 
WITH CLEAR 
SCBS136E 
- MAY 1992 - REVISED 
JULY 1995 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 6V 


S1 
o Openr' 


Timing 
Input 


2.7V 


Data Input 
OV 


14--- tw --+l 


I 
1 
_ 


Input3 
J(... 
1_.5_V 
__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 
--v 
X----- 
2.7V 
---'1\ ... 
1._5_V__ 
11•5 
V 
0 V 


I 
I 
1_. 
I 
tPLH 
~ 
r---r- 
tPHL 
I 
I 
I 
~-- 
VOH 
I 
!1.5V 
I 
1.5V 
I 
I 
VOL 


tpHL --1.---.1 
Y- tPLH 
\L 
~I 
VOH 
\.1.5 
V 
r1.5V 


-.------- 
VOL 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 et GND 
(see Note B) 


Output 
Control 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpLHltPHL 
Open 


tpLZltpZL 
6V 


tPHZItPZH 
GND 


-------X1.5 
V 
------, 
1'------- 
ov 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=¥1.5V 
~=1.=5=V====== 
:.:V 


tPZL -., 
14-- 
1 
I 
I tPLZ~ 
I+- 
--j-\L. 
1 p-- 3V 
I 
\.1.5 
V 
IVOL+0.3V 


I 
. 
1 
- 
--- 
VOL 


I 
ItpHZ -+I 
j4- 


tpZH --+J 
j4- 
I 
I 
-- 
VOH 
!1.5V 
~H-0.3V 
---~, 
- 
-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wkh internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR :510 MHz, Zo • 50 n, tr :52.5 ns, tf:5 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT543,SN74LVT543 
3.3·V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS137D- 
MAY 1992 - REVISED 
JULY 1995 


SN54LVT543 
.•. 
JT PACKAGE 
SN74LVT543 
••• 
DB, OW, OR PW PACKAGE 
(TOP VIEW) 


LE6A 
1 
U 
24 
VCC 
OE6A 
2 
23 
CE6A 
A1 
3 
22 
61 
A2. 4 
21 
62 
A3 
5 
20 
B3 
A4 
6 
19 
64 
A5 
7 
18 
65 
A6 
8 
17 
66 
A7 
9 
16 
67 
A8 
10 
15 
68 
CEA6 
11 
14 
LEA6 
GND 
12 
13 
OEA6 


SN54LVT543 
••• FK PACKAGE 
(TOP VIEW) 


n< 
1< 
CDCD 
OCD 
~wwOOw~ 
<O..JZ>OCD 


4 
3 
2 
1 
282726 
A2. 
5 
25 
62 
A3 
6 
24 
63 
A4 
7 
23 
64 
NC 
8 
22 
NC 
A5 
9 
21 
65 
A6 
10 
20 
66 
A7 
11 
19 
67 
12 1314 
15 1617 
18 


~ICD C °ICDICD~ 
LiJZZLiJLiJ 
0C!l 
O..J 


NC - No internal connection 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low Static Power 
Dissipation 
• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Package Options Include Plastic 
Small-Outline 
(OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (In 
DIPs 


description 


These octal transceivers 
are designed 
specifically 
for low-voltage 
(3.3-V) VCC operation, 
but with the 
capability 
to provide 
a TTL 
interface 
to a S-V 
system 
environment. 


The 'LVT543 contain two sets of D-type latches for 
temporary 
storage 
of 
data 
flowing 
in 
either 
direction. 
Separate 
latch-enable 
(LEAB or LEBA) 
and 
output-enable 
(OEAB 
or OEBA) 
inputs 
are 
provided 
for each register 
to permit 
independent 
control 
in either direction 
of data flow. 


The A-to-B 
enable 
(CEAB) 
input must be low in order to enter data from A or to output 
data from B. If CEAB 
is low and LEAB is low, the A-to-B 
latches 
are transparent; 
a subsequent 
low-to-high 
transition 
of LEAB puts 
the A latches 
in the storage 
mode. With CEAB and OEAB both low, the 3-state 
B outputs 
are active and reflect 
the data present 
at the output 
of the A latches. 
Data flow from B to A is similar 
but requires 
using the CEBA, 


LEBA, and OEBA 
inputs. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 
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HN54LVT543, SN74LVT543 
~1.3-VABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
ECBS137D- 
MAY 1992 - REVISED 
JULY 1995 
~ 
description 
(continued) 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pull up 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVT543 
is available in Tl's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN54LVT543 
is characterized 
for operation over the full military temperature 
range of -55cC 
to 125cC. The 
SN74LVT543 
is characterized 
for operation 
from -40cC 
to 85cC. 


INPUTS 
OUTPUT 


CEAB 
LEAB 
OEAB 
A 
B 


H 
X 
X 
X 
Z 
x 
X 
H 
X 
Z 


L 
H 
L 
X 
Bo:!: 


L 
L 
L 
L 
L 


L 
L 
L 
H 
H 
t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, LEBA, and OEBA. 


:!:Output level before the indicated steady-state 
input 
conditions were established 


OEBA 


CEBA 


LEBA 


OEAB 


CEAB 


LEAB 


2 
•.... 


1EN3 
23 
•.... 


Q1 
1 
•.... 


1C5 
13 
•.... 


2EN4 
11 
•.... 


G2 
14 
•.... 
2C6 


3 
, 
r 
22 


~ 


,.,3 
1 
50 L-J 
60 
1 
4'" 
4 
21 


5 
20 


6 
~ 
19 


7 
18 


8 
17 


9 
~ 
16 


10 
~ 
15 


§This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and IEC Publication 617-12. 


Pin numbers shown are for the DB, OW, JT, and PW packages. 
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logic diagram (positive logic) 


OEBA 
2 


CEBA 
23 


LEBA 


OEAB 
13 


CEAB 
11 


LEAB 
14 


3 
C1 
A1 
22 
10 
B1 


SN54LVT543,SN74LVT543 
3.3·V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS137D- 
MAY 1992 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Currentinto any output in the low state, 10: SN54LVT543 
96 mA 
SN74LVT543 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT543 
48 mA 
SN74LVT543 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the devica. These are stress ratings only, and 
functional operation of the devica at these or any other cond~ions beyond those indicated under "recommended operating cond~ions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This current flows only when the output is in the high state and Vo > VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package ThermalConsiderationsapplication 
note inthe 1994 ABT AdvancedBiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVT543 
SN74LVT543 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3,6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
.d:- 
2 
V 


VIL 
low-level 
input voltage 
;;]0.8 
0.8 
V 


VI 
Input voltage 
It'" 
5.5 
5.5 
V 


IOH 
High-level output current 
l; 
-24 
-32 
mA 


IOl 
low-level 
output current 
{;} 
48 
64 
mA 


!J.t/!J.v 
Input transition rise or fall rate 
IOutputs enabled 
Inlfo 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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3.3·V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS137D 
- MAY 1992 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT543 
SN74LVT543 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vee 
=2.7 V, 
II =-18 
mA 
-1.2 
-1.2 
V 


Vee 
- MIN to MAX;, 
10H - -100 
IJA 
Vee-0.2 
Vee-0.2 


Vee 
_2.7 
V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
Vee 
-3 v 
10H --32 
mA 
2 


IOL = 100 IJA 
0.2 
0.2 
Vee 
- 2.7 V 
IOL-24 
mA 
0.5 
0.5 


10L= 16mA 
0.4 
0.4 


VOL 
V 
IOL=32 
mA 
0.5 
0.5 
Vee 
= 3 V 
IOL=48mA 
0.55 


IOL-64 
mA 
-~ 
0.55 


Vee-3.6V, 
VI = Vee 
or GND 
Control 
§ 
±1 
±1 


Vee 
- 0 or MAX:!:. 
VI =5.5 V 
inputs 
.CfI 
10 
10 


II 
VI -5.5V 
""..•. 
20 
20 
IJA 


Vee-3.6 
V 
VI-Vee 
A or B ports§ 
~ 
5 
5 


VI=O 
0- 
-10 
-10 


loff 
Vee 
- 0, 
VI or Vo - 0 to 4.5 V 
4...•• 
±100 
IJA 
IVI =0.8 V 
:AorBports 
75 
75 
II(hold) 
Vee-3 
V 
I VI =2V 
-75 
-75 
IJA 


10ZH 
Vee 
-3.6V, 
VO-3 
V 
1 
1 
IJA 


10ZL 
Vee 
-3.6 
V, 
Vo - 0.5 V 
-1 
-1 
IJA 


Outputs high 
0.13 
0.19 
0.13 
0.19 


Ice 
Vee 
-3.6 
V, 
10-0, 
Outputs low 
8.8 
12 
8.8 
12 
mA 
VI - Vee 
or GND 
Outputs 
disabled 
0.13 
0.19 
0.13 
0.19 


Alec' 


Vee 
-3 
Vt03.6 
V, 
One input at Vee - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at Vee 
or GND 


ei 
VI-3 
VorO 
4.5 
4.5 
pF 


eio 
Vo -3VorO 
11 
11 
pF 
t All typical values are at Vee 
- 3.3 V, TA _ 25°C. 


:!:For conditions shown as MIN or MAX. use the appropriate value specified under recommended 
operating conditions. 
§ Unused terminals at Vee 
or GND 


, This is the increase in supply current for each input that is at the specified TIL vo~age level rather than Vee 
or GND. 
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SN54LVT543,SN74LVT543 
3.3-V ABT OCTAL REGISTERED 
TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS137D- 
MAY 1992- 
REVISED 
JULY 1995 


timing requirements 
over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


SN54LVT543 
SN74LVT543 
vcc = 3.3 V 
VCC=2.7V 
vcc = 3.3 V 
vcc = 2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, 
LEAB or LEBA low 
3.3 
~ 
3.3 
3.3 
ns 


A or B before LEAB or 
Data high 
0 
~O 
0 
0 


LEBAi 
Data low 
0.8 
f!: 1.1 
0.8 
1.1 
tsu 
Setup time 
ns 
A or B before CEAB or 
Data high 
0 
~ 
0 
0 
0 


CEBAi 
Data low 
0.9 
~ 
1.2 
0.9 
1.2 


A or B after LEAB or LEBAi 
1.7 
S- 
1.7 
1.7 
1.7 
th 
Hold time 
A or B after CEAB or CEBA i 
q,' 
ns 
1.8 
1.8 
1.8 
1.8 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT543 
SN74LVT543 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC=2.7V 
VCC=3.3V 
VCC = 2.7 V 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tpLH 
1 
4.9 
5.7 
1 
2.9 
4.7 
5.5 
AorB 
BorA 
ns 
tPHL 
1 
4.8 
•.. 
6 
1 
3.3 
4.6 
5.8 


tpLH 
LE 
1 
6.1 
fij 
7.5 
1 
4 
5.9 
7.3 
AorB 
!it 


ns 


tpHL 
1 
5.9 
7.5 
1 
4.1 
5.7 
7.3 


tpZH 
OE 
1 
6 
0.'" 
7.8 
1 
4.1 
5.8 
7.6 
AorB 
6,t 
ns 


tpZL 
1.1 
8.4 
1.1 
4.5 
6.4 
8.2 


tpHZ 
OE 
2.4 
.G¥ 
7.3 
2.4 
4.8 
6.5 
7.1 
AorB 
2 n'C6 
ns 


tPLZ 
6.1 
2 
4 
5.8 
5.9 


tpZH 
CE 


1 
6.2 
7.8 
1 
4.2 
6 
7.6 
AorB 
ns 
tpZL 
1.4 
6.9 
8.5 
1.4 
4.7 
6.7 
8.3 


tPHZ 
CE 
2.3 
6.6 
7.3 
2.3 
4.7 
6.4 
7.1 
AorB 
ns 
tPLZ 
2 
5.6 
5.8 
2 
3.8 
5.4 
5.6 
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SN54LVT543,SN74LVT543 
3.3·V ABT OCTAL REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS137D- 
MAY 1992 - REVISED 
JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
o 
Openl~ 


Timing 
Input 


2.7 V 


Data Input 
OV 


~tw----.{ 
1 
1_--_ 


Input3 
X_1_.5_V__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 
S1 


tPLH/tpHL 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


-------X1.5 
V 
------. 
1\...------ 
0 V 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7V 


=X:1.5 
V 
):(1.5 
V 


2.7 V 


Input 
Output 
Control 
I 
OV 
OV 


tpLH --j+--.l 
~tPHL 
tPZL~ 
~ 
1 


1 
Output 
I 
I tPLZ-.l 
l4- 
3V 
1 
!1.5V 
~VOH 
i \ 
1 
Output 
1 
Waveform 
1 
~L+O.3V 
V 
: 
1.5V 
S1 at 6 V 
11.5 
V 
1 


1 
1 
VOL 
(see Note B) 
i 
1 
---- 
OL 
I 
~tPLH 
1 
I tpHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
i4- 


1 


\1.5V 
pVOH 
Waveform 
2 
11.5 V 
\('1i-O.3v 
VOH 
Output 
S1 at GND 
1.5V 
(see Note B) 
VOL 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 Is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :510 MHz, Zo = 50 n, tr :52.5 ns, tf:S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT 
D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138D - MAY 1992 - REVISED JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low Static Power 
Dissipation 


• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25·C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 


• 
Package Options Include Plastic 
Small-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPs 


SN54LVT573 
•.. J OR W PACKAGE 
SN74LVT573 
••• 
DB, ow, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 U 
20 
Vcc 
10 
2 
19 
10 
20 
3 
18 
20 
3D 
4 
17 
30 
40 
5 
16 
40 
50 
6 
15 
50 
60 
7 
14 
60 
70 
8 
13 
70 
80 
9 
12 
80 
GNO 
10 
11 
LE 


SN54LVT573 
•.. 
FK PACKAGE 
(TOP VIEW) 


I 


UJ 
(.) 
~~o~~ 


3 
2 
1 2019 
4 
18 
5 
17 
6 
16 
7 
15 
8 
14 
9 1011 1213 
filfi~gg 
description 
(!J 


These octal latches are designed 
specifically 
for low-voltage 
(3.3-V) VCC operation, 
but with the capability 
to 
provide a TIL 
interface to a 5-V system environment. 


The eight latches of the 'LVT573 are transparent 
D-type latches. While the latch-enable 
(LE) input is high. the 
Q outputs follow the data (D) inputs. When LE is taken low, the Q outputs are latched at the logic levels set up 
at the D inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and increased 
drive provide the capability 
to drive bus 
lines without need for interface or pullup components. 
OE does not affect the internal operations 
of the latches. 


Old data can be retained or new data can be entered while the outputs are in the high-impedance 
state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVT573 
is available in Tl's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN54LVT573 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. The 
SN74LVT573 
is characterized 
for operation 
from -40·C 
to 85°C. 
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S,N54LVT573, SN74LVT573 
3.3·V ABT OCTAL TRANSPARENT O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SGBSI38D- 
MAY 1992 - REVISED 
JULY 1995 
• 
FUNCTION 
TABLE 
(each 
latch) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


•..• EN 


~1 


10 


This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 


and IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: 
SN54LVT573 
96 mA 
SN74LVT573 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT573 
48 mA 
SN74LVT573 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:f Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 


functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


OTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 


2. 
This current 
flows only when the output 
is in the high state and Vo > VCC. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138D-MAY 
1992- 
REVISED 
JULY 1995 


SN54LVT573 
SN74LVT573 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input vo~age 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


!J.t/l1v 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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SN54LVT573,SN74LVT573 
3.3·V ABT OCTAL TRANSPARENT 
O·TYPE LATCHES 
V/ITH 3·STATE OUTPUTS 
SGBS138D 
- MAY 1992 
REVISED 
JULY 1995 
• 
electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT573 
SN74LVT573 
?ARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC _2.7V. 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX;. 
IOH=-100~ 
VCC-0.2 
VCC 
0.2 


VCC-2.7V• 
IOH =-8 
mA 
2.4 
2.4 
VOH 
V 
IOH --24 
mA 
2 
VCC. 
3 V 
IOH =-32 
mA 
2 


IOL·100~ 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC = 3 V 
IOL-48 
mA 
0.55 


IOL=64 
mA 
0.55 


VCC - 0 or MAX;. 
VI- 
5.5 V 
50 
10 


VI - VCC or GND 
Control 
±1 
±1 


II 
inputs 
j1A 
VCC-3.6V 
VI-VCC 
1 
1 


VI-O 
Data inputs 
-5 
-5 


loff 
VCC - O. 
VI or Va - 0 to 4.5 V 
±100 
~ 
IVI-0.8 
V 
75 
75 
II(hold) 
VCC - 3 V 
IVI-2V 
IData inputs 
-75 
-75 
j1A 


IOZH 
VCC -3.6 
V. 
Va- 
3V 
1 
1 
j1A 


IOZL 
Vcc 
- 3.6 V. 
Va- 
0.5 V 
-1 
-1 
j1A 


Outputs high 
0.13 
0.39 
0.13 
0.19 


Vcc. 
3.6 V. 
10.0• 
Outputs low 
8.6 
14 
8.6 
12 
mA 
ICC 
VI - VCC or GND 
Outputs 
0.13 
0.39 
0.13 
0.19 
disabled 


toICC§ 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI_ 
3 V or 0 
4 
4 
pF 


Co 
Va - 3 VorO 
8 
8 
pF 


- All typical values are at VCC - 3.3 V. TA - 25°C. 
:: For conditions shown as MIN or MAX. use the appropriate value specified under recommended 
operating conditions. 


§ This is the Increase in supply current for each input that is at the specified TIL vo~age level rather than VCC or GND. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


SN54LVT573 
SN74LVT573 


VCC = 3.3 V 
VCC = 2.7 V 
VCC = 3.3 V 
VCC = 2.7 V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration. LE high 
3.3 
3.3 
3.3 
3.3 
ns 
tsu 
Setup time. data before LEJ. 
1 
0.9 
0.7 
0.6 
ns 
th 
Hold time. data alter LEJ. 
1.8 
2 
1.6 
1.8 
ns 
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SN54LVT573,SN74LVT573 
3.3-V ABT OCTAL TRANSPARENT 
OoTYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS138D- 
MAY 1992 - REVISED 
JULY 1995 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT573 
SN74LVT573 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V 
Vcc 
= 2.7 V 
Vcc= 
3.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IpLH 
0.5 
4.7 
4.9 
1 
2.5 
4.2 
4.7 
D 
Q 
ns 
IPHL 
0.5 
4.9 
5.4 
1 
2.7 
4.3 
5.2 


tpLH 
1 
6 
6.9 
1.6 
3.5 
5.6 
6.3 
LE 
Q 
ns 
IpHL 
1.4 
6.9 
7.6 
2.5 
4.3 
6.5 
7.2 


IPZH 
OE 
0.5 
5.3 
6.4 
1 
2.8 
5.1 
6.2 
Q 
ns 
IpZL 
0.7 
5.7 
7.2 
1.3 
3.3 
5.5 
6.6 


IpHZ 
OE 
1.2 
5.9 
6.9 
2 
3.7 
5.7 
6.7 
Q 
ns 
IpLZ 
1 
5.4 
5.5 
1.5 
3 
4.6 
5.1 
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SN54LVT573,SN74LVT573 
3.3·V ABT OCTAL TRANSPARENT 
O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS138D- 
MAY 1992 - REVISED 
JULY 1995 
• 


==>:<1.5 
V 
X1•5V 


2.7V 


==>:<1.5 
V 
):(1.5 
V 


2.7V 
Output 
Control 
OV 
I 
OV 


tpLH --j.----.l 
H-tPHL 
tPZL~ 
14- 
1 


Output 
I 
I tPLZ-+j 
1 
!1.5V 
~VOH 
3V 


1 
Waveform 
1 
I 
1 
I 
1.5V 
S1 at 6 V 
~h...+~~ 
VOL 
1 
1 
VOL 
I 
I 
~tPLH 


lsee Note B) 
I 
ItPHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
i4- 
I 


\1.5V 
FVOH 
Waveform 
2 
11.5V 
~H-O.3V 
VOH 
S1 at GND 
1.5V 
lsee Note B) 
-- 
VOL 
-OV 


From Output 
Under Test 


CL=50pF 


lseeNoteA) T 


o 6V 


S1 
o Openr~ 


Timing 
Input 


2.7 V 


OV 
Data Input 


~tw~ 
1 
1 
- 


Input 3 
X... 
~_·5_V 
__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpu¥tpHL 
Open 


tPLZItPZL 
6V 


tpHzltpZH 
GND 


-------X1.5 
V 
------, 
1'------- 
OV 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and Jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ,.:;10 MHz, Z() - 50 n, tr ,.:;2.5 ns, tf":; 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54LVT574,SN74LVT574 
3.3-V ABT OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS139D- 
MAY 1992 - REVISED 
JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low Static Power 
Dissipation 


• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down t02.7V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), 
Ceramic Flat (W) Packages, and Ceramic 
(J) DIPs 


SN54LVT574 
•.. J OR W PACKAGE 
SN74LVT574 
••• DB, ow, OR PW PACKAGE 
(TOP VIEW) 


DE 
1 U 20 Vcc 
10 
2 
19 
10 
20 
3 
18 
20 
3D 
4 
17 
30 
40 
5 
16 
40 
50 
6 
15 
50 
60 
7 
14 60 
70 
8 
13 70 
80 
9 
12 
80 
GNO 
10 
11 
elK 


SN54LVT574 
.•• 
FK PACKAGE 
(TOP VIEW) 


I 
w 
(J 
~~o~~ 


3 
2 
1 2019 
4 
18 
5 
17 
6 
16 
7 
15 
8 
14 
9 10 11 12 13 


description 


These octal flip-flops,are designed specifically for low-voltage (3.3-V) Vee operation, but with the capability to 
provide a TIl 
interface to a 5-V system environment. 


The eight flip-flops of the 'lVT574 are edge-triggered D-type flip-flops. On the positive transition of the clock 
(ClK) input, the Q outputs are set to the logic levels set up at the data (D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. OE does not affect the internal operations of the flip-flops. 
Old data can be retained or new data can be entered while the outputs are in the high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pUliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74lVT57 4 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN54lVT574 is characterized for operation over the full military temperature range of -55°C to 125°C. The 
SN74lVT57 4 is characterized for operation from -40°C to 85°C. 
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FUNCTION TABLE 
(each 
flip-flop) 


INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


l 
i 
H 
H 


L 
i 
L 
L 


L 
HorL 
X 
00 


H 
X 
X 
Z 


OE 


ClK 


19 
1Q 
18 
2Q 
17 
3Q 
16 
4Q 
15 
5Q 


6Q 


7Q 


8Q 


tThis 
symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Currentinto any output in the low state, 10: 
SN54LVT574 
96 mA 
SN74LVT574 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT574 
48 mA 
SN74LVT574 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 
2. 
This current 
flows 
only when 
the output 
is in the high state 
and VO> 
VCC. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C 
and a board trace length 
of 750 mils. 
For more information, 
refer to the Package 
Thermal 
Considerationsapplicalion 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN54LVT574 
SN74LVT574 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply vo~age 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


AtlAv 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54LVT574 
SN74LVT574 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vec-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX:l:, 
10H - -100 IIA 
VCC-0.2 
VCC-0.2 


VCC - 2.7 V, 
IOHa-8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC -3 
V 
10H --32 
mA 
2 


10L - 100 IIA 
0.2 
0.2 
Vee-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC-3V 
10L - 48 mA 
0.55 


IOL-64 
mA 
0.55 


Vce 
- 0 or MAX:l:, 
VI-5.5 
V 
50 
10 


VI a Vec 
or GND 
Control 
±1 
±1 
II 
inputs 
IIA 
Vee- 
3.6 V 
VI-VCC 
1 
1 


VI-O 
Data inputs 
-5 
-5 


loff 
VCC - 0, 
VI or VO - 0 to 4.5 V 
±100 
IIA 


VI-0.8V 
: Data inputs 
75 
75 
II(hold) 
VCC-3 
V 
VI-2V 
-75 
-75 
IIA 


10ZH 
VCC -3.6V, 
VO-3V 
1 
1 
IIA 


10ZL 
VCC -3.6V, 
VO-0.5 
V 
-1 
-1 
IIA 


Outputs high 
0.13 
0.39 
0.13 
0.19 


VCC -3.6V, 
10-0, 
Outputs low 
8.7 
14 
8.7 
12 
mA 
ICC 
VI = VCC or GND 
Outputs 
disabled 
0.13 
0.39 
0.13 
0.19 


dICC§ 
VCC-3Vt03.6V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
4 
4 
pF 


Co 
Vo-3VorO 
8 
8 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25°C. 
* For conditions shown as MIN or MAX, use the appropriate 
value specified under recommended 
operating conditions. 


§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 


timing requirements 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


SN54LVT574 
SN74LVT574 


Vcc 
= 3.3 V 
VCC=2.7V 
Vcc 
=3.3V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before CLKi 
2 
2.4 
2 
2.4 
ns 


th 
Hold time, data after CLKi 
0.9 
0.9 
0.3 
0 
ns 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT574 
SN74LVT574 


PARAMETER 
FROM 
TO 
VCC=3.3V 
vcc 
= 2.7 V 
Vcc 
= 3.3 V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
150 
150 
150 
MHz 


IPlH 
1 
5.9 
6.6 
1.7 
3.6 
5.4 
6.2 
elK 
a 
ns 
IpHl 
1 
6.1 
6.8 
2.4 
4.3 
5.9 
6.6 


IPZH 
0.5 
5.9 
7.1 
1 
2.9 
4.8 
5.9 
OE 
a 
ns 
IpZl 
0.5 
5.3 
6.4 
1.3 
3.4 
5.1 
6.2 


IpHZ 
OE 
0.7 
5.9 
6.6 
1.9 
4 
5.5 
5.9 
a 
ns 


IpLZ 
0.5 
5.1 
5.1 
1.7 
3.2 
4.5 
4.5 
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From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
o 
Openr 


D 


Timing 
Input 


2.7V 


Deta Input 
OV 


TEST 
S1 


tPUiltPHL 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


-------X1.5 
V 
------. 
1"-------- 
0 V 


~ 
_ __ *1.5 V 
~ 
:.:V 


I4--tw~ 
1 
1 
- 


Input 3 
X... 
1._5_V__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


==:>:<1.5 
V 
X1•5V 


2.7V 


==:>:<1.5 
V 
):<1.5 
V 


2.7 V 
Output 
Control 
OV 
I 
OV 
II 
~ 
tPZL~ 
14- 
1 
I 
tPLH --j4--t; 
1 
tPHL 
Output 
I 
I tPLZ--.I 
~ 
3V 
I 
I 
~VOH 
Weveform 
1 
1\ 
1 
~L+O.3V 
V 
I 
!1.5V 
: 
1.5V 
S1 at 6 V 
11•5V 
I 
I 
1 
VOL 
(see Note B) 
I 
I 
---- 
OL 
I 
i4--f-tPLH 
I 
I tPHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
j4- 
I 


\1.5V 
FVOH 
Waveform 
2 
!1.5V 
\(>H-O.3V 
VOH 
S1 atGND 
1.5 V 
(see Note B) 
VOL 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NON INVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output w~h internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output w~h internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo • 50 Cl, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 
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• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low Static Power 
Dissipation 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Package Options Include Plastic 
Small-Outline 
(DW), Shrink Small-Outline 
(DB), and and Thin Shrink Smail-Outline 
(PW) Packages, Ceramic Chip Carriers 
(FK), Ceramic Flat (W) Packages, and 
Ceramic (In 
DIPs 


description 


SN54LVT646 
••• JT OR W PACKAGE 
SN74LVT646 
••• DB, ow, OR PW PACKAGE 
(TOP VIEW) 


1 U 24 


2 
23 


3 
22 


4 
21 
5 
20 


6 
19 
7 
18 


8 
17 


9 
16 


10 
15 
11 
14 


12 
13 


Vcc 
CLKBA 
SBA 
OE 
B1 


B2 
B3 
B4 
B5 
B6 
B7 
B8 


CLKAB 
SAB 


DIR 
A1 


A2 


A3 
A4 


A5 


A6 


A7 


A8 
GND 


SN54LVT646 
.•• 
FK PACKAGE 
(TOP VIEW) 


lD 
« 


II: lD ~ 
0 
()~ « 
_«..J 
()..JlD 
ccnoz>ocn 


These 
bus 
transceivers 
and 
registers 
are 
designed specifically for low-voltage (3.3-V) VCC 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 


The 'LVT646 consist of bus transceiver circuits, 
D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. Data on the A or B bus is clocked into the registers on the low-to-high 
transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 'LVT646. 


Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. 


The select-eontrol (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The 
direction control (DIR) determines which bus receives data when OE is low. In the isolation mode (OE high), 
A data may be stored in one register and/or B data may be stored in the other register. 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


4321282726 
A1 
5 
25 


A2 
6 
24 
A3 
7 
23 


NC 
8 
22 


A4 
9 
21 


A5 
10 
20 


A6 
1112 13 14 15 16 17 1819 
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description 
(continued) 


Active bus-hold 
circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVT646 is available in TI's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN54LVT646 is characterized 
for operation over the full military temperature 
range of -55°C to 125°C. The 
SN74LVT646 is characterized 
for operation 
from -40°C to 85°C. 


INPUTS· 
DATAVOs 
OPERATION 
OR FUNCTION 
OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
A1-A8 
B1-B8 


X 
X 
i 
x 
x 
X 
Input 
Unspecifiedt 
Store A, B unspecifiedt 


X 
X 
X 
i 
X 
X 
Unspecifiedt 
Input 
Store B, A unspecifiedt 


H 
X 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


H 
X 
H orL 
H orL 
X 
X 
Input disabled 
Input disabled 
Isolation, hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


L 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 


i.e., data at the bus pins is stored on every low-te-high transition of the clock inputs. 
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\.-y----I 
'---v--J 


21 
3 
1 
23 
2 
22 
21 
3 
1 
23 
2 
22 
DE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
DE 
DJR 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 


REAL-TIME TRANSFER 
REAL-TIME TRANSFER 
BUSBTOBUSA 
BUSATO 
BUS B 


\.-y----I 
\.-y----I 


21 
3 
1 
23 
2 
22 
21 
3 
1 
23 
2 
22 
DE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
X 
X 
i 
X 
X 
X 
L 
L 
X 
HorL 
X 
H 
X 
X 
X 
i 
X 
X 
L 
H 
HorL 
X 
H 
X 
H 
X 
i 
i 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED DATA 
A, B,ORAAND 
B 
TOAAND/ORB 


Figure 
1. Bus-Management 
Functions 


Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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CLKBA 
SBA 
CLKAB 
SAB 


21 
" G3 
3 
"'- 
L 
3EN1 [BA] 


23 
3 EN2 [AB] 


22 
C4 


1 
G5 


2 
C6 
G7, 
r- 
20 
4 
>1 
5 
/0 J 
Vi 
5 
l[ 
60 
7 
~12V - 
5 
1 
7 
19 


6 
18 


7 
17 


8 
16 


9 
15 
10 
14 
11 
13 


t This symbol is in accordance with ANSI/IEEE 
Std 91-1984 and lEG Publication 617-12. 
Pin numbers shown are for the DB, DW, JT, PW, and W packages. 
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logic diagram 
(positive 
logic) 


OE 
21 


10 


C1 


10 


C1 


V 


To Seven Other Channels 


Pin numbers 
shown 
are for the DB, DW, JT, PW, and W packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: 
SN54LVT646 
96 mA 
SN74LVT646 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT646 
48 mA 
SN74LVT646 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, referto the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVT646 
SN74LVT646 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level Input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


at/av 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVT646 
SN74LVT646 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC -2.7V. 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX:!:. 
10H - -100 
I1A 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
10H --8 
mA 
2.4 
2.4 
VOH 
V 


10H _-24 
mA 
2 
VCC·3V 


10H --32mA 
2 


IOL - 100 I1A 
0.2 
02 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC -3 
V 
IOL-48mA 
0.55 


10L= 64 mA 
0.55 


VCC -3.6V. 
VI - VCC or GND 
Control 
±1 
±1 


VCC - 0 or MAX:!:. 
VI·5.5V 
inputs 
10 
10 


II 
VI-5.5 
V 
100 
20 
I1A 


VCC-3.6V 
VI·VCC 
A or B ports§ 
1 
1 


VI-O 
-5 
-5 


loff 
VCC -0, 
VI or Vo - 0 to 4.5 V 
±100 
I1A 


VI·0.8V 
75 
75 
II(hold) 
VCC - 3 V 
VI·2V 
A or B ports 
-75 
-75 
I1A 


10ZH 
VCC - 3.6 V, 
VO-3 
V 
1 
1 
I1A 


10ZL 
VCC-3.6V, 
Vo -0.5 
V 
-1 
-1 
I1A 


Outputs high 
0.13 
0.39 
0.13 
0.19 


ICC 
VCC-3.6V, 
10-0• 
Outputs low 
8.8 
14 
8.8 
12 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.13 
0.39 
0.13 
0.19 


dlCCIl 
VCC - 3 V to 3.6 V. 
One inpu1 at VCC - 0.6 V. 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
4.5 
4.5 
pF 


Cio 
Vo -3VorO 
11 
11 
pF 


t All typical values are at VCC _ 3.3 V. TA _ 25°C. 
:!:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused terminals at VCC or GND 
II This is the increase in supply current for each input that is at the specified TIL vo~age level rather than VCC or GND. 
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timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 


SN54LVT646 
SN74LVT646 
vcc = 3.3 V 
VCC=2.7V 
VCC=3.3V 
VCC = 2.7 V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
3.3 
3.3 
ns 


Setup time, A or B before CLKABi 
or IData high 
1.5 
1.5 
1.3 
1.3 
tsu 
ns 
CLKBAi 
IData low 
2.5 
3.0 
2 
2.4 


th 
Hold time, A or Balter 
0.9 
0.9 
0.4 
0.4 
ns 
CLKABi 
or CLKBA i 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 
. 


SN54LVT646 
SN74LVT646 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
VCC=3.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
150 
MHz 


tpLH 
CLKBAor 
1.2 
5.9 
6.9 
1.8 
3.8 
5.7 
6.7 


CLKAB 
AorB 
ns 
tPHL 
1.2 
5.9 
6.6 
2.1 
3.8 
5.7 
6.4 


tpLH 
0.8 
4.9 
5.6 
1.3 
2.8 
4.7 
5.4 
AorB 
BorA 
ns 
tpHL 
0.6 
4.8 
5.5 
1 
2.7 
4.6 
5.3 


tpLH 
SBAor 
SAB:I: 
1 
6.4 
7.4 
1.4 
3.7 
6.2 
7.2 
AorB 
ns 
tpHL 
1 
6.4 
7 
1.4 
3.8 
6.2 
6.8 


tpZH 
OE 
0.6 
6 
7.4 
1 
3 
5.8 
7.2 
AorB 
ns 
tPZL 
0.6 
6.2 
7.5 
1 
3.2 
6 
7.3 


tpHZ 
OE 
1.4 
6.7 
7.1 
2.3 
4.3 
6.5 
6.9 
AorB 
ns 
tpLZ 
1.4 
6.4 
6.5 
2.2 
3.8 
5.8 
5.9 


tpZH 
DIR 
0.6 
6.7 
7.7 
1 
3.4 
6.5 
7.5 
AorB 
ns 
tpZL 
0.8 
6.5 
7.3 
1.2 
3.4 
6.3 
7.1 


tpHZ 
0.8 
7.4 
8.3 
1.7 
4.1 
7.2 
8.1 
DIR 
AorB 
ns 
tpLZ 
1 
6.7 
7 
1.5 
3.5 
5.8 
6.3 
t All typical values are at VCC • 3.3 V, TA • 25°C. 
:I:These parameters 
are measured with the Internal output state of the storage register opposite to that of the bus input. 


~1ExAs 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


SN54LVT646,SN74LVT646 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS140D- 
MAY 1992 - REVISED 
JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 
o 
Open 


TEST 
S1 


tPLWtPHL 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


Timing 
Input 
------A1.5 
V 
------, 
1'------- 
ov 


~ 
___ 
*1.5 V E:.:V 


14-- tw ----+l 


~1_--2.7V 


Input 
~ 
••••• 
'j... 
1_.5_V 
__ 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


==>:<1.5 
V 
X1•5V 


2.7V 


==>:<1.5 
V 
):(1.5 
V 


2.7V 
Output 
Control 
OV 
I 
ov 
1 
1 
~tPHL 
tPZL~ 
14- 
I 
1 
tPLH~ 
Output 
1 I tPLZ-+l 
r+- 
3V 
1 
!1.5V 
I 
~VOH 
1\ 
I 
1 
Waveform 
1 
~L+O.3V 
V 
1 


I 
1.5V 
S1 at 6 V 
11•5V 
I 
I 
VOL 
(see Note B) 
I 
I 
--- 
OL 
I 
*-+tPLH 
I 
ItPHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
j4- 
I 


\1.5V 
pVOH 
Waveform 
2 
!1.5V 
"\(>H-O.3V 
VOH 
S1 atGND 
1.5V 
(see Note B) 
-- 
VOL 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. Cl includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal condijions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time wijh one transijion per measurement. 


Figure 2. Load Circuit and Voltage Waveforms 
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These 
bus 
transceivers 
and 
registers 
are 
designed 
specifically 
for low-voltage 
(3.3-V) Vcc 
operation, 
but with the capability 
to provide 
a TTL 
interface 
to a 5-V system 
environment. 


The 
'LVT652 
consist 
of bus transceiver 
circuits, 
Ootype flip-flops. 
and control 
circuitry 
arranged 
for 
multiplexed 
transmission 
of data directly 
from the 
data bus or from the internal 
storage 
registers. 


Output-enable 
(OEAB and OEBA) 
inputs are provided 
to control the transceiver 
functions. 
Select-control 
(SAB 
and SBA) inputs 
are provided 
to select whether 
real-time 
or stored 
data is transferred. 
The circuitry 
used for 
select control 
eliminates 
the typical 
decoding 
glitch that occurs 
in a multiplexer 
during 
the transition 
between 
real-time 
and stored 
data. A low input selects 
real-time 
data and a high input selects 
stored 
data. 
Figure 
1 
illustrates 
the four fundamental 
bus-management 
functions 
that can be performed 
with the 'LVT652. 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Support Mixed·Mode Signal Operation 
(S·V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds SOOmA 
Per JEDEC Standard JESD·17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 


• 
Package Options Include Plastic 
Smail-Outline 
(DW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (In 
DIPs 


description 


SN54LVT652 
••• JT PACKAGE 
SN74LVT652 
.•• 
DB, ow, OR PW PACKAGE 
(TOP VIEW) 


1 V 24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 
7 
18 


8 
17 


9 
16 


10 
15 


11 
14 


12 
13 


CLKAB 


SAB 
OEAB 
A1 
A2. 


A3 


A4 


A5 
A6 


A7 
A8 


GND 


Vcc 
CLKBA 
SBA 
OEBA 


B1 
B2 


B3 
B4 
B5 


B6 
B7 


B8 


SN54LVT652 
..• 
FK PACKAGE 
(TOP VIEW) 
co 
co 
« 
«co;2 
o~« 
~~5~g5ffi 


4 
3 
2 
1 
28 2726 
A1 
5 
25 
A2. 
6 
24 
A3 
7 
23 


NC 
8 
22 
A4 
9 
21 


A5 
10 
20 


A6 
11 
19 
121314 
1516 
1718 


OEBA 
B1 


B2 
NC 
B3 
B4 


B5 


~TEXAS 
INSTRUMENTS 


SN54LVT652,SN74LVT652 
3.3·V ABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3·STATE OUTPUTS 
SCBS141E - MAY 1992 - REVISED JULY 1995 


description (continued) 


Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high transitions 
at 
the appropriate 
clock (CLKAB or CLKBA) inputs regardless of the select- or enable-control 
pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously 
enabling OEAB and OEBA. In this configuration, 
each output reinforces 
its input; therefore, 
when all other data sources to the two sets of bus lines are at high impedance, 
each set of bus lines remains 
at its last state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pull up 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. OE 
should be tied to GND through 
a pulldown 
resistor; the minimum value of the resistor is determined 
by the 
current-sourcing 
capability of the driver. 


The SN74LVT652 
is available in TI's shrink small-outline 
package (DB), which provides the same 1/0 pin count 
and functionality 
of standard small-outline 
packages in less than half the printed-eircuit-board 
area. 


The SN54LVT652 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. The 
SN74LVT652 
is characterized 
for operation from -40°C 
to 85°C. 


INPUTS 
DATAI/Ot 
OPERATION 
OR FUNCTION 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
A1-A8 
B1-B8 


L 
H 
H orL 
H or L 
X 
X 
Input 
Input 
Isolation 


L 
H 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


X 
H 
i 
H or L 
X 
X 
Input 
Unspecified:!: 
Store A, hold B 


H 
H 
i 
i 
X:!: 
X 
Input 
Output 
Store A in both registers 


L 
X 
H orL 
i 
X 
X 
Unspecified:!: 
Input 
Hold A, store B 


L 
L 
i 
i 
X 
Xl: 
Output 
Input 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored B data to A bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-lime A data to B bus 


H 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


H 
L 
H or L 
H orL 
H 
H 
Output 
Output 
Stored A data to B bus and 
stored B data to A bus 
t The data output functions may be enabled or disabled by a variety of level combinations 
at the OEAB or OEBA inputs. Data input functions are 
always enabled; I.e., data at the bus pins is stored on every low-to-high transition of the clock inputs. 
l Select control - L; clocks can occur simultaneously 
Select control = H; clocks must be staggered in order to load both registers 
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~ 
'---y--I 


3 
21 
1 
23 
2 
22 
3 
21 
1 
23 
2 
22 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
H 
H 
X 
X 
L 
X 


REAL·TIME TRANSFER 
REAL·TIME TRANSFER 


BUSBTOBUSA 
BUSATO 
BUS B 


'---y--I 
'---y--I 


3 
21 
1 
23 
2 
22 
3 
21 
1 
23 
2 
22 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
X 
H 
i 
X 
X 
X 
H 
L 
HorL 
HorL 
H 
H 
L 
X 
X 
i 
X 
X 
L 
H 
i 
i 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED DATA 
A, B, ORAAND 
B 
TOAAND/ORB 


Figure 1. Bus-Management 
Functions 


Pin numbers shown are for the DB. DW. JT. and PW packages. 
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OEBA 


OEAB 


CLKBA 


SBA 
CLKAB 


SAB 


21 
"- 
3 
EN1 [BA] 


23 
EN2[AB] 


22 
C4 


1 
G5 


2 
C6 
G7 
.., 
r- 
20 
4 
>1 
5 
40 
~ 
171 
5 
1 


-L 
60 
7 
~1 217f-- 


1 
7 
5 
19 


6 
18 


7 
17 


8 
16 


9 
15 


10 
~ 
14 
~~ 
11 
13 


tThis 
symbol is in aceordancewith 
ANSI/IEEE 
Std 91-1984 and lEe Publication 617-12. 


Pin numbers shown are for the DB, OW, JT, and PW packages. 
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10 


C1 


V 


To Seven Other Channels 


Pin numbers shown are for the DB, DW, JT, and PW packages. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 7 V 
Voltage 
range applied 
to any output 
in the high state or power-off 
state, Vo (see Note 1) 
-0.5 
V to 7 V 
Current 
into any output 
in the low state, 10: SN54LVT652 
96 mA 
SN74LVT652 
128 mA 
Current 
into any output 
in the high state, 10 (see Note 2): SN54LVT652 
48 mA 
SN74LVT652 
64 mA 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Vo < 0) 
-50 
mA 
Maximum 
power dissipation 
at TA = 55°C 
(in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions' 
is not 
Implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This current flows only when the output is In the high state and Vo > VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVT652 
SN74LVT652 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
-~- 
2 
V 


VIL 
Low-level input voltage 
4;'0.8 
0.8 
V 


VI 
Input voltage 
~. 
5.5 
5.5 
V 


IOH 
High-level output current 
6' 
-24 
-32 
mA 


IOL 
Low-level output current 
,.t:J~ 
48 
64 
mA 


I1t/!>.v 
Input transition rise or fall rate 
IOutputs enabled 
{.f 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


PRODUCT PREVIEW Intonnlllon 
•••••••• 
prod_In 
tho lonnlllY. 
or 
doe",. phaIo of clIYoIopmont. 
Ch._ac 
_ 
ond 0"'. 
_lftclllon 
•••.• UIIIlI. IlOl11.T_lllltrumontl 
__ 
tho rlgll1lO 
chango or dltcontl ••• 
1hoII prod_ 
wl1Jloul neb 
~TEXAS 
I~STRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
DALlAS, 
TEXAS 
75265 


SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141E- 
MAY 1992 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT652 
SN74LVT652 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC 
Z 2.7 V, 
II =-18mA 
-1.2 
-1.2 
V 


VCC z MIN to MAXI:, 
10H z -100 IIA 
VCC-0.2 
VCC-0.2 


Vcc 
= 2.7 V, 
IOHz-8mA 
2.4 
2.4 
VOH 
V 
10H --24mA 
2 
VCC=3 
V 
10H =-32 
mA 
2 


10L - 100 IIA 
0.2 
0.2 
VCC = 2.7 V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOLz32 
mA 
0.5 
0.5 
VCC= 
3V 
IOLz48 
mA 
0.55 


IOLz64 
mA 
j.:fr 
0.55 


VCC - 3.6 V, 
VI = VCC or GND 
,~ 
±1 
±1 


VCC - 0 or MAX;, 
VI -5.5 
V 
Control inputs 


I'l~ 
10 
10 


II 
VI =5.5V 
l~ 
20 
20 
IIA 


VCC-3.6V 
VlzVCC 
Aor 
B ports§ 
~ 
5 
5 


VI=O 
.~ 
-10 
-10 


loff 
VCC=O, 
VI or Vo - 0 to 4.5 V 
..•. 
±100 
J!A 


VI =0.8V 
75 
75 
II(hold) 
VCC=3V 
VI =2V 
AorBports 
-75 
-75 
J!A 


10ZH 
Vcc 
= 3.6 V, 
VO=3 
V 
1 
1 
IIA 


10ZL 
VCC - 3.6 V, 
Vo - 0.5 V 
-1 
-1 
IIA 


Outputs high 
0.13 
0.19 
0.13 
0.19 


ICC 
Vcc 
-3.6 
V, 
10-0, 
Outputs low 
8.8 
12 
8.8 
12 
mA 
VI- 
VCC or GND 
Outputs 
disabled 
0.13 
0.19 
0.13 
0.19 


"'ICC'l 
VCC - 3 Vto 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4.5 
4.5 
pF 


Cio 
Voz3VorO 
11 
11 
pF 
t All typical values are at VCC - 3.3 V, TA = 25°C. 
; For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused terminals at VCC or GND 
\I This is the increase in supply current for each input that is at the specified TIL 
vottage level rather than VCC or GND. 
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3.3-V ABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBSI41E- 
MAY 1992 - REVISED 
JULY 1995 


timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 


SN54LVT652 
SN74LVT652 


vcc 
= 3.3 V 
VCC=2.7V 
vcc 
= 3.3 V 
Vcc= 
2.7 V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
~~ 
3.3 
3.3 
ns 


Setup time, A or B before 
I Data high 
_0 ~ 
1.2 
1.2 


tsu 
ns 
CLKABi 
or CLKBA i 
I Data low 
~;,~ 
2 
2.5 


th 
Hold time, A or B after CLKABi 
or CLKBA i 
0.5 
0.5 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(uniess otherwise noted) (see Figure 2) 


SN54LVT652 
SN74LVT652 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
VCC=3.3V 
VCC=2.7V 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
150 
MHz 


tPLH 
CLKBAor 
AorB 
1.8 
3.7 
6 
6.9 


CLKAB 
ns 
tpHL 
2 
3.7 
5.7 
6.4 


tpLH 
AorB 
BorA 
c; 
1.2 
2.8 
4.7 
5.5 
~- 


ns 
tpHL 
1 
2.6 
4.6 
5.3 


tPLH 
SBAorSAB; 
AorB 
~. 
1.4 
3.7 
6.4 
7.6 


J:J 


ns 
tPHL 
1.4 
4 
6.2 
6.8 


tpZH 
OEBA 
A 
~ 
1 
2.9 
5.8 
7.2 
ns 


tpZL 
!.C 
1 
3 
6 
7.3 


tPHZ 
OEBA 
A 
2.2 
3.9 
6.5 
6.9 
ns 
tpLZ 
1.8 
3.2 
5.8 
5.9 


tPZH 
OEAB 
B 
1 
3.3 
6.5 
7.5 
ns 


tPZL 
1.2 
3.4 
6.3 
7.1 


tpHZ 
OEAB 
B 
1.7 
4.5 
7.2 
8.1 


tpLZ 
1.5 
3.8 
5.8 
6.3 
ns 


t All typical values are at VCC. 
3.3 V, TA. 
25°C. 


; These parameters are measured with the internal output state of the storage register opposite to that of the bus input. 
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SN54LVT652,SN74LVT652 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS141 E- MAY 1992 - REVISED JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


Sl 
o Openr 


D 


Timing 
Input 


2.7V 


OV 
Data Input 


I4--lw~ 
I _----_ 
I _--- 


Input3..... 
"_1_.5_V __ 


VOLTAGE WAVEFORMS 
PULSE DURATION 
---y---_ ,.---- 
2.7V 


-41_.5_V 
__ 
~_1._5_V __ 
OV 


tPLH +-.l 
~ 
tPHL 


I 
1 
~-VOH 
I 
!1.5V 
: 
1.5V 
I 
I 
VOL 


tPHL -l.----.j 
~ 
tpLH 


I~VOH 
\1.5V 
ll.5V 


VOL 


Output 
Waveform 
1 
Sl al6V 
(see Note B) 


Output 
Waveform 
2 
Sl at GND 
(see Note B) 


Output 
Control 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
Sl 


tPLHltpHL 
Open 


tpLZ'tpZL 
6V 


tpHZ'tpZH 
GND 


-------x1.5 V 
______ 
·1'- 
OV 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
~_1.5_V 
_ 


tPZL -., 
I+- 
I 


I 
1tpLZ -+l l+- 
- 
I-{ 
I 1/--- 
3V 
I 
,1.5 
V 
I EVOL+O.3V 
I 
. 
IT 
--- 
VOL 


1 
I tPHZ~ 
j4- 


tPZH -., 
j4- 
I 


1 
-----.---- 
VOH 
!1.5V 
~H-O.3V 
----. 
-ov 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the OU1putis low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 n. tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54LVT2952,SN74LVT2952 
3.3-V ABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS152E 
- MAY 1992 - REVISED 
JULY 1995 


These octal bus transceivers and registers are 
designed specifically for low-voltage (3.3-V) VCC 
operation, but with the capability to provide a TTL 
interface to a 5-V system environment. 


The 'LVT2952 consist of two a-bit back-to-back 
registers that store data flowing in both directions 
between two bidirectional buses. Data on the A or 
B bus is stored in the registers on the low-to-high 
transition of the clock (CLKAB or CLKBA) input provided that the clock-enable (CLKENAB or CLKENBA) input 
is low. Taking the output-enable (OEAB or OEBA) input low accesses the data on either port. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT2952 is available in Tl's shrink small-outline package (DB), which provides the same 1/0 pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN54LVT2952 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT2952 is characterized for operation from -40°C to a5°C. 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (JT) DIPs 


description 


SN54LVT2952 
••• JT PACKAGE 
SN74LVT2952 
.•. 
DB, ow, OR PW PACKAGE 
(TOP VIEW) 


B8 
1 U 24 
B7 
2 
23 
B6 
3 
22 
B5 
4 
21 
B4 
5 
20 
B3 
6 
19 
B2 
7 
18 
B1 
8 
17 
OEAB 
9 
16 
CLKAB 
10 
15 
CLKENAB 
11 
14 
GND 
12 
13 


Vcc 
A8 


A7 


A6 


A5 
A4 


A3 


A2 


A1 
OEBA 
CLKBA 
CLKENBA 


SN54LVT2952 
••• FK PACKAGE 
(TOP VIEW) 


<0,.... 
<Xl (.) 8 <Xl,.... 


CDCDCDZ><C<C 


B5 


B4 
B3 


NC 


B2 
B1 
OEAB 


4321282726 
5 
25 
A6 


6 
24 
A5 


7 
23 
A4 
8 
22 
NC 


9 
21 
A3 


10 
20 
A2 


11 
19 
A1 
121314 
15161718 
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I 


OEBA 


CLKENBA 


CLKBA 


OEAB 


CLKENAB 


CLKAB 


INPUTS 
OUTPUT 


CLKENAB 
CLKAB 
OEAB 
A 
B 


H 
X 
L 
X 
BO; 


X 
HorL 
L 
X 
BO; 


L 
i 
L 
L 
L 


L 
i 
L 
H 
H 


X 
X 
H 
X 
Z 
t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 


; Level of B before 
the indicated 
steady-state 
input 
conditions were established 


15 
•.... 


EN3 
13 
"- 
G1 
14 
1 C5 
9 
"- 
EN4 
11 
•.... 


G2 
10 
2C6 


16 
., 
r- 
8 
L...:- ,93 
1 
50 
~ 
60 
1 
49 
17 
~ 
7 


18 
~ 
6 


19 
5 


20 
4 


21 
3 


22 
2 


23 
~ 
1 


IiThis symbol is in accordance 
with ANSIIIEEE Std 91-1984 and IEC Publication 617-12. 


Pin numbers shown are for the DB, DW, JT, and PW packages. 
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HN54LVT2952, SN74LVT2952 
~1.3-VABT OCTAL BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
~CBS152E 
- MAY 1992 - REVISED 
JULY 1995 
. 
absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT2952 
96 mA 
SN74LVT2952 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT2952 
48 mA 
SN74LVT2952 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (VO< 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tsl9 
-65°C to 150°C 


Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamJTCurrent ratings are observed. 


2. 
This current flows only when the output is in the high state and VO> 
VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMoS 
Technology 
Data Book. literature number SCBD002B. 


SN54LVT2952 
SN74LVT2952 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
Cf 
2 
V 


Vil 
low-level 
Input voltage 
~.8 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


loH 
High-level output current 
(J'" 
-24 
-32 
mA 


IOl 
low-level 
output current 
~... 
48 
64 
mA 


AtlAv 
Input transition rise or fall rate 
IOutputs enabled 
s: 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·c 
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electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT2952 
SN74LVT2952 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCCK2.7V, 
II =-18 
mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H K -100 
IJA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
10H =-8 
mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC - 3 V 
10H =-32 
mA 
2 


IOL - 100 IJA 
0.2 
0.2 
VCC-2.7V 


IOL=24 
mA 
0.5 
0.5 


10L= 16 mA 
0.4 
0.4 
VOL 
V 
IOL=32 
mA 
0.5 
0.5 
VCC-3 
V 
10L = 48 mA 
,0.55 


10L= 64mA 
~. 
0.55 


VCC -3.6V, 
VI = VCC or GND 
(i; 
±1 
±1 


VCC - 0 or MAX*, 
VI =5.5V 
Control inputs 
It'' 
10 
10 


II 
VI =5.5 V 
.SJ 
20 
20 
IJA 


VCC -3.6V 
VI = VCC 
A or B ports§ 
~ 
5 
5 


VI = 0 
n~ 
-10 
-10 


loff 
VCC -0, 
VI or Vo - 0 to 4.5 V 
±100 
IJA 


VI = 0.8V 
lAorBPorts 
75 
75 
II(hold) 
VCC -3 
V 
VI =2V 
-75 
-75 
IJA 


10ZH 
VCC-3.6V, 
VO- 
3 V 
1 
1 
IJA 


10ZL 
VCC-3.6V, 
Vo = 0.5 V 
-1 
-1 
IJA 


Outputs high 
0.13 
0.19 
0.13 
0.19 


ICC 
Vcc-3.6V, 
10=0, 
Outputs low 
8.8 
12 
8.8 
12 
mA 
VI - VCC or GND 
Outputs disabled 
0.13 
0.19 
0.13 
0.19 


""CCII 
VCC - 3 Vto 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI =3 VorO 
4.5 
4.5 
pF 


Cio 
Vo -3VorO 
11.5 
11.5 
pF 
t All typical values are at VCC = 3.3 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused terminals at VCC or GND 
11This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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timing requirement 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


SN54LVT2952 
SN74LVT2952 


vcc 
=3.3V 
VCC=2.7V 
Vcc 
= 3.3 V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
150 
150 
MHz 


CLK high 
~ 
3.3 
3.3 
tw 
Pulse duration 
~ 


ns 
CLKlow 
3.3 
3.3 


Setup time, A or B before CLKi 
Data high 
2.6 
1.4: 2.9 
2.5 
2.8 


Data low 
2.6 
j 
3.1 
2.5 
3 
tsu 
§ 
ns 


Setup time, CE before CLKi 
Data high 
0.9 
0.8 
0.9 
0.8 


Data low 
2.5 
$- 
2.7 
2.4 
2.7 


Hold time, A or B after CLKi 
1.5 "1,' 
0.7 
1.5 
0.7 


th 
Hold time, CE after CLKi 
ns 
2.6 
2.6 
2.5 
2.6 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT2952 
SN74LVT2952 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
VCC = 3.3 V 
VCC = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
~ 
150 
150 
MHz 


tpLH 
CLKBA or 
1.3 
6.4 
~ 
7.4 
1.3 
3.6 
6.1 
2.7 
7.1 


CLKAB 
AorB 


~.7 
ns 
tPHL 
1.8 
6.1 
7 
1.8 
3.7 
6 
2.7 
6.9 


tpZH 
OEBAor 
1 
6.3 
~ 
2.6 
7.3 
1 
3.2 
5.6 
2.6 
6.7 


OEAB 
AorB 
6~ 
ns 
tPZL 
1.1 
2.9 
8.2 
1.2 
3.2 
6.5 
2.9 
8 


tpHZ 
OEBAor 
1 
p; 
2.7 
7.6 
1 
4.1 
6.3 
2.7 
6.9 


OEAB 
AorB 
q,5.8 
ns 
tpLZ 
1.6 
1.7 
6 
1.6 
3.3 
5.1 
1.8 
5.3 
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From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 
o Open 


TEST 
Sl 


tPLWtPHL 
Open 


tPLZ"PZL 
6V 


tpHZ"pZH 
GND 


Timing 
Input 
-------X1.5 
V 
------·1'------- 
ov 


~ 
___ 
*1.5 V 
~ 
:.:V 


~tw--+i 


~1_--2.7V 


Input 
~""' 
--I'!.,-~_.5_V__ 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION. 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


==>:<1.5 
V 
X1•5V 
2.7V 


==:):(1.5 
V 
):(1.5 
V 


2.7 V 
Output 
Control 
OV 
I 
ov 
I 
I 
~tPHL 
tPZL~ 
14- 
I 


1 
tPLH~ 
Output 
I 
I tPLZ-.l 
l4- 
3V 
I 
!1.5V 
I 
~VOH 
Waveform 
1 
I 
\1.5 
V 
I ~.b...+~~ 
VOL 
I 
Sl at6V 
I 
I 
I 
1.5V 
I 
VOL 
I 
I 


1 
i4--+f-tPLH 
(see Note B) 
I 
ItPHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
i4- 
I 


\1.5V 
FVOH 
Waveform 
2 
!1.5V 
\('H-O.3V 
VOH 
Sl at GND 
1.5V 
(see Note B) 
VOL 
=OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz, Zo • 50 n, tr S2.5 ns, tf S2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
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SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS301 B - SEPTEMBER 1993 - REVISED JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOs 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
High-Impedance 
State During Power Up 
and Power Down 


• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEOEC Standard JEsD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 


SN54LVTZ240 
••• J PACKAGE 
SN74LVTZ240 
••• DB, ow, OR PW PACKAGE 
(TOP VIEW) 


10E 
1--cr 20 
Vcc 


1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2M 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1M 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


SN54LVTZ240 
••• FK PACKAGE 
(TOP VIEW) 


-t_ILU()11.!J 
~ ~ 2>()~ 


These 
octal buffers 
and line drivers 
are designed 
specifically 
for low-voltage 
(3.3-V) Vcc operation, 
but with the capability 
to provide 
a TTL interface 
to a 5-V system 
environment. 


These devices 
are organized 
as two 4-bit line drivers with separate 
output-enable 
(OE) inputs. When OE is low, 
the 
device 
passes 
data 
from 
the 
A inputs 
to the 
Y outputs. 
When 
OE 
is high, 
the 
outputs 
are 
in the 
high-impedance 
state. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


The SN74LVTZ240 
is available 
in TI's shrink small-outline 
package 
(DB), which provides 
the same I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN54LVTZ240 
is characterized 
for operation 
over the full military 
temperature 
range of -55°C 
to 125°C. 
The SN74LVTZ240 
is characterized 
for operation 
from -40°C 
to 85°C. 


3 
2 
1 20 19 
4 
18 
5 
17 
6 
16 
7 
15 


8 
14 
9 10 11 1213 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
y 


L 
H 
L 


L 
L 
H 


H 
X 
Z 
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WITH 3-STATE OUTPUTS 
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logic symbolt 
logic diagram (positive logic) 


10E 
10E 


2 
18 
2 
18 
1Y1 
1A1 
1Y1 
1A1 
4 
16 
1A2 
1Y2 
6 
14 
4 
16 
1A3 
1Y3 
1Y2 
8 
12 
1A2 
1A4 
1Y4 


6 
14 
1Y3 
1A3 


20E 
19 


8 
12 
1Y4 
1A4 
11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
15 
5 
20E 
19 
2A3 
2Y3 
17 
3 
2A4 
2Y4 


11 
9 
2Y1 
t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
2A1 


and lEe Publication 617-12. 


13 
7 
2A2 
2Y2 


2A3 
15 
5 
2Y3 


2A4 
17 
3 
2Y4 
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SN54LVTZ240,SN74LVTZ240 
3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS301 B - SEPTEMBER 1993 - REVISED JULY 1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted}t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVTZ240 
96 mA 
SN74LVTZ240 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ240 
48 mA 
SN74LVTZ240 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
ThermalConsiderationsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVTZ240 
SN74LVTZ240 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
'* 


2 
V 


VIL 
Low-level input voltage 
~ 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


IOH 
High-level output current 
i~-24 
-32 
mA 


IOL 
Low-level output current 
:;J 
48 
64 
mA 


At/AV 
Input transition rise or fall rate 
IOutputs enabled 
,p 
10 
10 
nslV 


At/lNCC 
Power-up ramp rate 
'Il.200 
200 
IJSIV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'C 
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WITH 3·STATE OUTPUTS 
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SEPTEMBER 
1993 - REVISED 
JULY 1995 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVTZ240 
SN74LVTZ240 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H --100 
IJA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
10H --8 
mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC - 3 V 
10H =-32 
mA 
2 


10L - 100 IJA 
0.2 
0.2 
VCC-2.7V 
10L - 24 mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC-3 
V 
IOL-48mA 
0.55 


10L- 
64mA 
0.55 


VCC - 0 or MAXI:, 
VI-5.5 
V 
.~ 
10 
10 


VI - VCC or GND 
Control inputs 
& 
±1 
±1 
II 
VCC - 0 to 3.6 V 
VI- 
VCC 
& 
1 
1 
IJA 


VI =0 
Data inputs 
J..•.•• 
-5 
-5 


loff 
VCC - 0 V, 
VI or Vo = 0 to 4.5 V 
~ 
±100 
IJA 


10ZPU§ 
VCC-O 
tol.5V, 
Vo - 0.5 V to 3 V, 
OE-X 
~ 
±50 
IJA 


10ZPD§ 
VCC -1.5 
Vto 0, 
Vo - 0.5 Vt03 
V, 
OE-X 
<r" 
±50 
IJA 


VI_0.8V 
75 
75 
II(hold) 
VCC-3 
V 
VI-2V 
A inputs 
-75 
-75 
IJA 


10ZH 
VCC-3.6V, 
VO-3V 
5 
5 
IJA 


10ZL 
VCC-3.6V, 
Vo - 0.5 V 
-5 
-5 
IJA 


Outputs high 
0.12 
0.5 
0.12 
0.225 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
8.6 
14 
8.6 
12 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.5 
0.12 
0.225 


61cc1l 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Co 
Vo-3VorO 
8 
8 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25°C. 


:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§ This parameter 
is specified by characterization. 


11This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 
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WITH 3-STATE OUTPUTS 
SCBS301 B - SEPTEMBER 
1993 - REVISED JULY 1995 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


SN54LVTZ240 
SN74LVTZ240 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V 
Vcc 
= 2.7 V 
Vcc 
= 3.3 V 
VCC=2.7V 
(INPun 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
t@I 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IPLH 
1 
4.5 
$::'" 
5.4 
1 
2.5 
4.3 
5.2 
A 
y 


~ 


ns 
IPHL 
1 
4.5 
5.2 
1 
2.5 
4.3 
5 


IPZH 
OE 
1 
5.,.. 
6.5 
1 
2.7 
5.2 
6.3 
Y 
$!I 


ns 
IPZL 
1 
7.4 
1 
3.1 
5.2 
6.7 


IpHZ 
OE 
2 
~($.8 
6.5 
2 
3.9 
5.6 
6.3 
Y 
1.6 't 
5.3 
ns 
IpLZ 
5.8 
1.6 
3.2 
5.1 
5.6 
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3.3-V ABT OCTAL BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS301 B - SEPTEMBER 1993 - REVISED JULY 1995 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Open 


TEST 
S1 


tpLH/tpHL 
Open 


tpLZ/tpZL 
BV 


tpHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------. 
1'------- 
0 V 


~ 


__ 
.J*1.5V 
E :.:V 


I4--tw~ 
~ 
1,. 
2.7V 


Input 
~ 
'j",1_.5_V__ 
OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1.5V 


2.7V 


==:):(1.5 
V 
):(1.5 
V 


2.7 V 
Input 
Output 
Control 
I 
OV 
OV 


tpLH +--I 
H- tpHL 
tpZL -., 
14- 
I 


Output 
I 
1tPLZ -+i l+- 


I 11•5V 
~VOH 
1'\ 
I ~ 
3V 
Output 
I 
Waveform 
1 
: 
1.5 V 
S1 at 6 V 
11•5 
V 
I 
VOL + 0.3 V 
I 
I 
VOL 
I 
I 
--- 
VOL 
1 
*-+tPLH 


(see Note B) 
I 
ItPHZ~ 
~ 
tpHL --*---I 
Output 
tPZH~ 
~ 
I 


\1.5V 
FVOH 
Waveform 
2 
1---- 
VOH 


Output 
S1 at GND 
!1.5V 
"\(>H-0.3V 
1.5 V 
(see Note B) 
VOL 
=OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n. tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SCBS302C 
- SEPTEMBER 
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JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
High-Impedance 
State During Power Up 
and Power Down 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 


SN54LVTZ244 
.•. J PACKAGE 
SN74LVTZ244 
••• DB, ow, OR PW PACKAGE 
(TOP VIEW) 


1 V 20 


2 
19 
3 
18 


4 
17 


5 
16 


6 
15 


7 
14 
8 
13 
9 
12 


10 
11 


Vcc 
20E 
1Y1 
2A4 
1Y2 
2A3 
1Y3 
2A2 
1Y4 
2A1 


10E 
1A1 
2Y4 
1A2 
2Y3 
1A3 
2Y2 
1A4 
2Y1 
GND 


SN54LVTZ244 
..• 
FK PACKAGE 
(TOP VIEW) 


'<t 
~ ILU 0ILU 
~ ~ ~>O ~ 


These 
octal 
buffers/drivers 
are 
designed 
specifically for low-voltage (3.3-V) Vcc operation 
with the capability to provide a TTL interface to a 
5-V system environment. 


These devices are organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVTZ244 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN54LVTZ244 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVTZ244 is characterized for operation from -40°C to 85°C. 


3 
2 
1 2019 
4 
18 


5 
17 


6 
16 


7 
15 


8 
14 
9 
1011 
1213 


1Y1 
2A4 
1Y2 
2A3 
1Y3 


FUNCTION TABLE 
(each bUffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVTZ244 
96 mA 
SN74LVTZ244 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ244 
48 mA 
SN74LVTZ244 
64 mA 


Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
:................. 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Operating free-air temperature range, TA: SN54LVTZ244 
-55°C to 125°C 
SN74LVTZ244 
-40°C to 85°C 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating cond~ions' 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded ij the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Therma/Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Techno/ogy 
Data Book, literature number SCBD002B. 


SN54LVTZ244 
SN74LVTZ244 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
~ 
2 
V 


VIL 
Low-level input voltage 
...~. 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


IOH 
High-level output current 
!-..••-24 
-32 
mA 


IOL 
Low-level output current 
~ 
48 
64 
mA 


At/Av 
Input trans~ion rise or fall rate 
IOutputs enabled 
,g 
10 
10 
nslV 


At/AVCC 
Power-up ramp rate 
~200 
200 
IlSIV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVTZ244 
SN74LVTZ244 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC a 2.7 V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H - -100 !1A 
. 
VCC-0.2 
VCC-0.2 


VCC _2.7 
V, 
10H _-8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC - 3 V 
10H .-32 
mA 
2 


IOL - 100!1A 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


10L- 
16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC - 3 V 
IOL-48 
mA 
0.55 


10Le 64 mA 
0.55 


VCC - 0 or MAX:l:. 
VI -5.5 
V 
.1l.. 
10 
10 


VI - VCC or GND 
Control inputs 
§I 
±1 
±1 
II 
VCC - 0 103.6 V 
VI aVCC 
& 
1 
1 
!1A 


VI-O 
Data inputs 
L~ 
-5 
-5 


loff 
VCC-OV, 
VI or Vo = 0 to 4.5 V 
~ 
±100 
!1A 


10ZPU§ 
VCC - 0 Vto 
1.5 V, 
Vo - 0.5 V to 3 V, 
OE=X 
()I 
±50 
!1A 


10ZPD§ 
VCC - 1.5 V to 0, 
Vo - 0.5 V to 3 V, 
OE_X 
q,"'" 
±50 
!1A 


IVI -0.8 
V 
IA· 
75 
75 
II(hold) 
VCC -3 
V 
IVI-2V 
I' 
mputs 
-75 
-75 
!1A 


10ZH 
VCC -3.6 
V, 
VO-3V 
5 
5 
!1A 


10ZL 
VCC -3.6 
V. 
Vo -0.5 
V 
-5 
-5 
!1A 


Outpu1s high 
0.12 
0.5 
0.12 
0.225 


ICC 
VCC -3.6V, 
10-0, 
Outputs low 
8.6 
15 
8.6 
15 
mA 
VI - VCC or GND 
Outpu1s 
disabled 
0.12 
0.5 
0.12 
0.225 


t.ICCIl 
VCC-3VI03.6V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VJ -3 
VorO 
4 
4 
pF 


Co 
Vo-3VorO 
8 
8 
pF 
t All typical values are at VCC _ 3.3 V. TA _ 25°C. 
:l:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§This parameter 
is specified by characterization. 


II This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVTZ244 
SN74LVTZ244 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC=2.7V 
VCC= 
3.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MI~ 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IpLH 
1 
4.7 
§' 
5.2 
1 
2.5 
4.1 
5 
A 
Y 
~ 


ns 
IPHL 
1 
4.4 
5.4 
1 
2.5 
4.1 
5.2 


IPZH 
OE 
1 
5.4 ". 
6.5 
1 
2.7 
5.2 
6.3 
Y 
5'£ 
ns 
IpZL 
1.1 
7.6 
1.1 
3.1 
5.2 
6.7 


IpHZ 
OE 
1.9 
P. 
6.9 
1.9 
3.9 
5.6 
6.3 
Y 


~.5 
ns 
IpLZ 
1.8 
6 
1.8 
3.2 
5.1 
5.6 
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From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 8V 


S1 
0 Open 


i+--- tw ----+I 
'"~ 
3 
*~1~.5~V~~~~ 
:.:V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


INVERTING 
AND NONINVERTING 
OUTPUTS 


Output 
Control 


Output 
Waveform 
1 
S1 at8V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


TEST 
S1 


tpLHltPHL 
Open 


tpLZltpZL 
6V 


tpHZ/tpZH 
GND 


------, 
~------ 
2.7V 


)K1.5V 
------.1'------- 
OV 
I.. 
J. 
~ 
ItsuTth 
I 
I 
~2.7V 


___ 
)(1.5 
V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


J1.5V 
):(1.5 
V 


tPZL -.l 
I+- 
1 


1 
I 
tPLZ-.I 


1 
I 
1.5V 
I 
1 
I 
I 


tpZH~ 


3V 


VOL + 0.3 V 
---- 
VOL 
~ 


1 
---- 
VOH 


"\(>H-O.3V 
-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN54LVTZ245,SN74LVTZ245 
3.3·V ABT OCTAL BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS303B- 
DECEMBER 
1993- 
REVISED 
JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
High-Impedance 
State During Power Up 
and Power Down 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25'C 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD·17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Package Options Include Plastic 
Smail-Outline 
(DW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages, Ceramic Chip Carriers (FK), and 
Ceramic (J) DIPs 


description 


SN54LVTZ245 
... 
J PACKAGE 
SN74LVTZ245 
••• 
DB, OW, OR PW PACKAGE 
(TOP VIEW) 


1 U 20 


2 
19 
3 
18 


4 
17 


5 
16 
6 
15 


7 
14 
8 
13 


9 
12 


10 
11 


Vcc 
OE 
81 
82 
83 
84 
85 
86 
87 
88 


DIR 
A1 
A2 
A3 
A4 


A5 


A6 


A7 


A8 


GND 


SN54LVTZ245 
... 
FK PACKAGE 
(TOP VIEW) 


a:: 01 
~<5~~ 


A3 
43 
2 
1 
20 1918 
81 


A4 
5 
17 
82 
A5 
6 
16 
83 
A6 
7 
15 
84 


A7 
8 
14 
85 
9 10 11 1213 
These 
octal 
bus 
transceivers 
are 
designed 
specifically for low-voltage 
(3.3-V) Vcc operation, 
but with the capability 
to provide a TTL interface 
~ ~ 
~ 10 1:8 
to a 5-V system environment. 
C!:l 


These devices are designed for asynchronous 
communication 
between data buses. They transmit data from 
the A bus to the B bus or from the B bus to the A bus depending upon the logic level at the direction-eontrol 
(01 R) 
input. The output-enable 
(OE) input can be used to disable the devices so the buses are effectively 
isolated. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVTZ245 
is available in Tl's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-circuit-board 
area. 


The SN54LVTZ245 
is characterized 
for operation over the full military temperature 
range of -55'C 
to 125'C. 
The SN74LVTZ245 
is characterized 
for operation from -40'C 
to 85'C. 


INPUTS 
OPERATION 
OE 
OIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 
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OE 
19 
G3 
1 
DIR 
3EN1[BA] 


3EN2[AB] 


2 
Ai 
Vi 


l> 
2'17 
3 
A2 
4 
A3 
5 
A4 
6 
A5 
7 
A6 
8 
A7 
9 
A8 


19 
OE 


18 
B1 
Ai 
2 


17 
B2 
18 
16 
B1 
83 
15 
B4 
14 
85 
13 
'-...r--' 
B6 
12 
B7 
To Seven Other Channels 
11 
B8 


t This symbol is in accordance with ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVTZ245 
96 mA 
SN74LVTZ245 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVTZ245 
48 mA 
SN74LVTZ245 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:t: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and VO> 
VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN54LVTZ245 
SN74LVTZ245 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply 
voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level 
input voltage 
2 
2 
V 


VIL 
Low-level 
input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level 
output 
current 
-24 
-32 
mA 


IOL 
Low-level 
output 
current 
48 
64 
mA 


!J.t/!J.v 
Input transition 
rise or fall rate 
IOutputs 
enabled 
10 
10 
nslV 


!J.t/!J.VCC 
Power-up 
ramp 
rate 
200 
200 
IJSIV 


TA 
Operating 
free-air 
temperature 
-55 
125 
-40 
85 
'C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 


otherwise noted) 


SN54LVTZ245 
SN74LVTZ245 


PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 


UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
II =-18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
IOH - -100 1IA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH --8 
mA 
2.4 
2.4 
VOH 
V 
IOH - -24 
mA 
2 
VCC - 3 V 
10H =-32 
mA 
2 


10l = 100 1IA 
0.2 
0.2 
VCC = 2.7 V 
IOl=24 
mA 
0.5 
0.5 


IOl-16 
mA 
0.4 
0.4 
Val 
V 
IOl= 
32 mA 
0.5 
0.5 


VCC = 3 V 
IOl=48 
mA 
0.55 


IOl-64 
mA 
0.55 


VCC-3.6V, 
VI = VCC or GND 
±1 
±1 


VCC - 0 or MAXI:, 
VI -5.5 
V 
Control inputs 
10 
10 


II 
VI -5.5V 
100 
20 
1IA 


VCC - 3.6 V 
V,-VCC 
A or B ports§ 
5 
5 


VI-O 
-10 
-10 


loff 
VCC- 
0, 
VlorVO-Ot04.5V 
±100 
1IA 


IOZPUIl 
VCC = 0 to 1.5 V, 
Vo = 0.5 V to 3 V, 
OE-X 
±50 
1IA 


IOZPDIl 
VCC-1.5VtoO, 
Vo - 0.5 V to 3 V, 
OE-X 
±50 
1IA 


VI - 0.8 V 
:AorBPorts 
75 
75 


II(hold) 
VCC - 3 V 
VI-2V 
-75 
-75 
1IA 


IOZH 
VCC-3.6V, 
VO-3V 
1 
1 
1IA 


IOZl 
VCC = 3.6 V, 
Vo - 0.5 V 
-1 
-1 
1IA 


Outputs high 
0.13 
0.5 
0.13 
0.19 


ICC 
VCC _3.6 
V, 
10-0, 
Outputs low 
8.8 
14 
8.8 
12 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.13 
0.5 
0.13 
0.19 


AICC# 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.3 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
4 
4 
pF 


Cio 
Vo-3VorO 
10 
10 
pF 


t All typical values are at VCC - 3.3 V, TA _ 25°C. 
I: For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused terminals at VCC or GND 
~This parameter is specified by characterization 
but is not tested. 
~This is the increase in supply current for each input that is at the specified TIl 
voltage level rather than VCC or GND. 
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sWitching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless otherwise 
noted) (see Figure 1) 


SN54LVTZ245 
SN74LVTZ245 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V 
Vcc = 2.7 V 
Vcc = 3.3 V 
Vcc = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IPLH 
1 
4.6 
5.3 
1 
2.5 
4 
5.2 
AorB 
BorA 
ns 


IpHL 
1 
4.1 
5.7 
1 
2.5 
4 
5.5 


IPZH 
OE 
1.1 
6.1 
7.2 
1.1 
3.3 
5.9 
7.1 
AorB 
ns 
IPZL 
1.5 
6.6 
8 
1.5 
3.8 
6.5 
7.9 


IPHZ 
OE 
2.2 
6.2 
7 
2.2 
4.3 
5.9 
6.5 
AorB 
ns 


IpLZ 
2 
6.3 
5.9 
2 
3.9 
5.5 
5.6 
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From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
o Openr 


D 


Timing 
Input 


2.7 V 


Data Input 
OV 


~tw~ 
I 
I 
_ 


Input3 
X"'1_,5_V__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~ 
••• 
1._5V__ 
.,¥... 
1_.5_V 
:.: 
V 


tpLH +--l 
H- tPHL 


I 
1 
~-VOH 
I 
!1.5V 
I 
1.5V 
I 
I 
VOL 


tPHL~ 
~tPLH 


I 
Y.:":':""I 
VOH 
\1.5 V 
T1.5V 
. 
- 
VOL 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(sae Note B) 


Output 
Waveform 
2 
S1 atGND 
(sae Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpLWtpHL 
Open 


tPLZ/tpZL 
6V 


tPHz/tpZH 
GND 


-------X1.5 V 
-------'. 1'------- 
OV 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
~=1.~5~V~~~~~~ 
:.:V 


tPZL~ 
14- 
I 
I 
I tpLZ -+I I+- 
--j-{. 
I ~--- 
3V 
I 
,1.5 
V 
I 
VOL + 0.3 V 
I 
. 
1- 
--- 
VOL 


I 
1 tPHZ~ 
j4- 


tPZH --., 
j+- 
I 
1-------<---- 
VOH 
!1.5V 
~H-0.3V 


----. 
- 
-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal condnions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo _ 50 0. tr ~ 2.5 ns. tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transnion per measurement. 
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With 3-State Outputs 
643 


3.3-V ABT 18-Bit Universal 
Bus Transceivers 
With 3-State Outputs 
6-47 


3.3-V ABT 18-Bit Universal 
Bus Transceivers 
With 3-State Outputs 
6-55 


3.3-V ABT 16-Bit Registered 
Transceivers 
With 3-State Outputs 
. . . . . . . . .. 
6-63 


3.3-V ABT 18-Bit Universal 
Bus Transceivers 
With 3-State Outputs 
6-71 


3.3-V ABT 18-Bit Universal 
Bus Transceivers 
With 3-State Outputs 
6-77 


3.3-V ABT 16-Bit Bus Transceivers 
With 3-State Outputs 
. . . . . . . . . . . . . . .. 
6-83 


3.3-V ABT 16-Bit Bus Transceivers 
and Registers 
With 3-State Outputs 
6-93 


3.3-V ABT 18-Bit Universal 
Bus Driver With 3-State Outputs 
6-101 


3.3-V ABT 16-Bit Registered 
Transceivers 
With 3-State Outputs 
6-107 


SN5417 4LVT16500 


SN54174LVT16501 


SN54174LVT16543 


SN5417 4LVT16600 


SN5417 4LVT16601 


SN5417 4LVT16646 


SN5417 4LVT16652 


SN74LVT16835 


SN5417 4LVT16952 


SN54LVT16244A,SN74LVT16244A 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS142E - MAY 1992 - REVISED JANUARY 1996 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes 
High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Packaged In Plastic 30o-mil Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 38o-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center 
Spacings 


SN54LVT16244A 
••• WD PACKAGE 
SN74LVT16244A 
•.. 
DGG OR DL PACKAGE 
(TOP VIEW} 


10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 


description 


The 'LVT16244A are 16-bit buffers and line drivers designed for low-voltage 
(3.3-V) Vcc operation, but with the 
capability 
to provide a TIL 
interface to a 5-V system environment. 
These devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. These devices provide true outputs and symmetrical 
active-low 
output-enable 
(OE) inputs. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pUllup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The 
SN74LVT16244A 
is available 
in Tl's 
shrink 
small-outline 
(DL) and thin shrink 
small-outline 
(DGG) 
packages, 
which provide twice the 1/0 pin count and functionality 
of standard 
small-outline 
packages 
in the 
same printed-eircuit-board 
area. 
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description 
(continued) 


The SN54LVT16244A 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The SN74LVT16244A 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


10E 


20E 


30E 


40E 


1 
"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
"- 
EN4 
., 
r- 
47 
2 
1 
1\7 
46 
3 


44 
5 


43 
6 


41 
8 
1 
2\7 
40 
9 


38 
11 


37 
12 


36 
13 
1 
3\7 
35 
14 


33 
16 


32 
17 


30 
19 
1 
4\7 
29 
20 


27 
22 


26 
23 


tThis 
symbol is in accordance with ANSI/IEEE 
Std 91-1984 
and lEe Publication 617-12. 
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logic diagram (positive logic) 


10E 


1A1 
47 


1A2 
46 


1A3 
44 


43 
1A4 


20E 
48 


2A1 
41 


2A2 
40 


38 
2A3 


37 
2A4 


SN54LVT16244A,SN74LVT16244A 
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25 
30E 


3A1 
36 


3A2 
35 


33 
3A3 


32 
3A4 


24 
40E 


4A1 
30 


29 
4A2 


27 
4A3 


26 
4A4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 


Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16244A 
96 mA 


SN74LVT16244A . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
128 mA 


Current into any output in the high state, 10 (see Note 2): SN54LVT16244A 
48 mA 
SN74LVT16244A 
64 mA 


Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 


Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
condttions· 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
This current 
flows only when the output 
is in the high state and Va > VCC. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package ThermalConsiderationsapplication 
note inthe 1994 ABT AdvancedBiCMOS 
Technology 
Oats Book, literature 
number 
SCBD002B. 
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I 


SN54LVT16244A 
SN74LVT16244A 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


10H 
High-level output current 
-24 
-32 
mA 


10L 
Low-level output current 
48 
64 
mA 


at/av 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


1~lectrical characteristics over recommended operating free-air temperature range (unless 
)therwise noted) 


SN54LVT16244A 
SN74LVT16244A 
PARAMETER 
TEST CONDITIONS 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
_2.7V. 
11--18mA 
-1.2 
-1.2 
V 


Vec 
- MIN to MAXf. 
10H - -100 IJA 
Vce-0.2 
Vce-0.2 


Vec-2.7V, 
10H --8 
mA 
2.4 
2.4 


VOH 
V 


10H _-24 
mA 
2 


VCC.3 
V 


10H --32 
mA 
2 


10L - 100 IJA 
0.2 
0.2 
VCC-2.7V 


IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 


IOL-32 
mA 
0.5 
0.5 
VCC-3 
V 
10L - 48 mA 
0.55 


IOL-64 
mA 
0.55 


VCC - 0 or MAXf. 
VI-5.5 
V 
50 
10 


VI - VCC or GND 
Control inputs 
±1 
±1 


II 
VCC-3.6V 
VI- 
VCC 
1 
1 
IJA 


VlaO 
Data inputs 
-5 
-5 


loff 
VCC - 0, 
VI or Vo - 0 to 4.5 V 
±100 
IJA 


II(hold) 
VCC -3 
V 


VI_ 
0.8V 
75 
75 


VI_2V 
A inputs 
-75 
-75 
IJA 


10ZH 
Vce 
-3.6 
V, 
VO-3V 
5 
5 
IJA 


10ZL 
VCC - 3.6 V, 
VO-0.5 
V 
-5 
-5 
IJA 


Outputs high 
0.19 
0.09 


Ice 
Vcc- 
3.6 V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.19 
0.09 


aICC§ 
VCC - 3 V to 3.6 V. 
One input at VCC - 0.6 V. 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
V,-3 
VorO 
4 
pF 


Co 
VO-3 
VorO 
10 
pF 


t All typical values are at VCC - 3.3 V, TA • 25·C. 
~ For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
, 
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sWitching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see 
Figure 
1) 
. 


SN54LVT16244A 
SN74LVT16244A 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V 
VCC=2.7V 
Vcc = 3.3 V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IpLH 
1 
4.4 
5.1 
1 
2.3 
4.1 
5 
A 
Y 
ns 
IpHL 
1 
4.5 
5.3 
1 
2.3 
4.1 
5.2 


IPZH 
OE 
1 
5.3 
6.4 
1 
2.6 
5.2 
6.3 
Y 
ns 
IpZL 
1 
5.3 
6.8 
1 
2.6 
5.2 
6.7 


IpHZ 
OE 
2.1 
7 
7.7 
2.2 
3.9 
5.7 
6.3 
Y 
ns 
IpLZ 
1.9 
5.9 
5.9 
2 
3.7 
5.1 
5.6 
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WITH 3-STATE OUTPUTS 
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From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 


S1 
o 
Openr 


D 


Timing 
Input 


2.7V 


Data Input 
OV 


I4----tw~ 
I _---- 
•.•.I 
_ 


Input3 _ 
"_1._5_V __ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 
S1 


tpLWtPHL 
Open 


tpLZ'tpZL 
6V 


tpHZ'tPZH 
GND 


-------y1.5 
V 
------. 
1'------- 
0 V 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7 V 


~1.5V 
):<1.5 
V 


2.7V 


Input 
Output 
Control 
I 
OV 
OV 


tPLH --j.--.I 
~tPHL 
tPZL -., 
14- 
I 
I 
Output 
I 
: tPLZ~ 
j4- 
3V 
I 
!1.5V 
I 
~VOH 
'\ 
I 
Output 
I 
Waveform 
1 
~!...+~~ 
VOL 
I 
1.5V 
S1 at6V 
11.5 
V 
I 
I 
I 
VOL 
I 
I 
I 
~tPLH 


(see Note B) 
I 
ItpHZ~ 
~ 
tPHL ---t.----.I 
Output 
tPZH~ 
j4- 


1 


\1.5 
V 
FVOH 
Waveform 
2 
I 


Output 
S1 at GND 
1.5V 
(see Note B) 
=OV 
VOL 


VOLTAGE WAVEFORMS 
VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
ENABLE 
AND DISABLE 
TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 
LOW· AND HIGH· LEVEL ENABLING 


~IOTES: A. 
CL includes probe and Jigcapacitance. 
B. Waveform 1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: PRR ~ 10 MHz, Zo • 50 Cl,tr ~ 2.5 ns, tf ~ 2.5 ns. 
D. The outputs are measured one at a time with one transnion per measurement. 
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SN54LVT162244 
.•. 
WD PACKAGE 
SN74LVT162244 
... 
DGG OR DL PACKAGE 
(TOP VIEW) 


• 
Output Ports Have Equivalent 22-n Series 
Resistors, So No External Resistors Are 
Required 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Widebus™ 
Family 


• 
Support 
Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
VCC and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages and 38Q-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


description 


The 'LVT162244 
are 16-bit buffers and line drivers designed for low-voltage 
(3.3-V) Vcc operation, but with the 
capability 
to provide a TTL interface to a S-V system environment. 
These devices can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. These devices provide true outputs and symmetrical 
active-low 
output-enable 
(OE) inputs. 


The outputs, which are designed to source or sink up to 12 mA, include 22-n series resistors to reduce overshoot 
and undershoot. 


10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 V 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 
vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
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description 
(continued) 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pUliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVT162244 is available in Tl's shrink small-outline (DL) and thin shrink small-outline 
(DGG) 
packages, which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN54LVT162244 is characterized for operation over the full military temperature range of -55'C 
to 125'C. 
The SN74LVT162244 is characterized for operation from -40'C 
to 85'C. 
' 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 
OUTPUT 
OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 65S303 • DALLAS, TEXAS 75265 


10E 


20E 


30E 


40E 


1 
"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
"- 
EN4 


47 
, 
r 
2 
1 
1'17 
48 
3 


44 
5 


43 
6 


41 
8 
1 
2'17 
40 
9 


38 
11 


37 
12 


36 
13 
1 
3'17 
35 
14 


33 
16 
. 


32 
17 


30 
19 
1 
4'17 
29 
20 


27 
22 


26 
23 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe Publication 617·12. 
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10E 


1A1 
47 
2 
1Y1 


46 
3 
1A2 
1Y2 


1Y1 
44 
5 
1Y2 
1A3 
1Y3 


1Y3 
43 
6 
1Y4 
1A4 
1Y4 


2Y1 


20E 
48 
2Y2 


2Y3 


2A1 
41 
8 
2Y1 
2Y4 


3Y1 
40 
9 
2Y2 
3Y2 
2A2 


3Y3 


3Y4 
38 
11 
2Y3 
2A3 


4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


3A1 
36 
13 
3Y1 


35 
14 
3Y2 
3A2 


3A3 
33 
16 
3Y3 


32 
17 
3A4 
3Y4 


40E 
24 


4A1 
30 
19 
4Y1 


4A2 
29 
20 
4Y2 


27 
22 
4A3 
4Y3 


4A4 
26 
23 
4Y4 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10 
30 mA 
Current into any output in the high state, 10 (see Note 2) 
30 mA 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0) 
-50 
mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature 
range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-<:urrent ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC' 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVT162244 
SN74LVT162244 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
.Jff 
2 
V 


VIL 
Low-level input voltage 
the 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


IOH 
High-level output current 
(J" 
-12 
-12 
mA 


IOL 
Low-level output current 
9 
12 
12 
mA 


/1t1/1v 
Input transition rise or fall rate 
IOutputs enabled 
p: 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS258D-JUNE 
1993 - REVISED 
JULY 1995 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54LVT162244 
SN74LVT162244 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC _2.7V. 
11--18mA 
-1.2 
-1.2 
V 


VOH 
VCC=3V, 
10H =-12 
mA 
2 
2 
V 


VOL 
VCC=3V, 
IOL-12mA 
0.8 
0.8 
V 


VCC - 0 or MAX:~, 
VI -5.5V 
10 
10 


VI - VCC or GND 
Control pins 
±1 
±1 
II 


VCC -3.6V 
VI-VCC 
1 
1 
f.lA 


-, 


VI-O 
Data pins 
§i- -5 
-5 


10ff 
VCC- 
0, 
VI or Vo - 0 to 4.5 V 
§ 
±100 
f.lA 
IVI-0.8V 
: A Inputs 
75 
<t 
75 
II(hold) 
VCC-3V 
VI=2V 
-75 
..9 
-75 
f.lA 


10ZH 
VCC-3.6 
V, 
VO=3 
V 
~ 
5 
5 
f.lA 


10ZL 
VCC -3.6 
V, 
VO- 
0.5V 
nq;. 
-5 
-5 
f.lA 


Outputs high 
0.19 
0.09 


ICC 
VCC=3.6V, 
10=0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.19 
0.09 


"'ICC§ 
VCC = 3 V to 3.6 V. 
One input at VCC - 0.6 V. 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
4 
4 
pF 


Co 
Vo -3VorO 
10 
10 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25°C. 
:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ This is the increase in supply current for each input that is at the specified TTL vonage level rather than VCC or GND. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT162244 
SN74LVT162244 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
VCC=3.3V 
VCC=2.7V 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
~ 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tpLH 
1.4 
5.2 
§! 
6.1 
1.4 
3.2 
4.9 
5.8 
A 
Y 
i$ 
ns 
tpHL 
1.1 
5.1 
6.3 
1.1 
3.1 
5 
6.1 


tpZH 
OE 
1 
6.~ 
7.3 
1 
4.7 
6.4 
7.1 
Y 
~ 


ns 
tpZL 
1.4 
7.4 
1.4 
3.4 
5.6 
7.3 


tpHZ 
OE 
2.6 
Cj.9 
7.6 
2.6 
4.5 
6.6 
7.3 
Y 
2.6 <r- 6.1 
ns 
tpLZ 
6.8 
2.6 
3.6 
5.8 
6.5 
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SN54LVT162244,SN74LVT162244 
3.3-V ABT 16-BIT BUFFERS/DRIVERS 
WITH 3-STATE OUTPUTS 
SCBS258D - JUNE 1993 - REVISED JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 
6V 


S1 
o 
Openr· 


Timing 
Input 


2.7V 


OV 
Oats Input 


I4---tw~ 
I 
I 
_ 


Input3 
"'.. 
1_.5_V 
__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~105V 


tPLH +-.: 


I 
1 


1 
!105V 


1 


1 
tPHL~ 


\105 
V 


Output 
Control 
X 
105V 
I 
OV 


~tPHL 


~VOH 
: 
105V 
I 
VOL 


~tPLH 


FVOH 
1.5 V 


- 
VOL 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpLH/tpHL 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


-------,:105 
V 
------, 
1'------- 
OV 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~105V 
):(1.5 
V 


tPZL~ 
14- 
I 
I 
I tPLZ-.l 


: 
\105V 
I 


I 
I 
I 
1 tpHZ~ 
tPZH-+j 
~ 


!1.5V 


Ij+- 
3V 
.r;L 
+ 0.3V 
---- 
VOL 
~ 
I 
~H-O.3v 
VOH 


-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS143E- 
MAY 1992 - REVISED 
JANUARY 
1996 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 
• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25cC 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes 
High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Packaged In Plastic 30Q-mil Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 38Q-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-te-Center 
Spacings 


description 


The 'LVT16245A 
are 16-bit (dual-octal) noninverting 
3-state transceivers 
designed for low-voltage 
(3.3-V) Vcc 
operation, 
but with the capability to provide a TTL interface to a 5-V system environment. 


These devices can be used as two 8-bit transceivers 
or one 16-bit transceiver. 
They allow data transmission 
from the A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-eontrol 
(D1R) input. The output-enable 
(OE) input can be used to disable the device so that the buses are effectively 
isolated. 


SN54LVT16245A 
•.• 
WD PACKAGE 
SN74LVT16245A 
.•. 
DGG OR DL PACKAGE 
(TOP VIEW) 


1DIR 
181 
182 
GND 
183 
184 
Vcc 
185 
186 
GND 
187 
188 
281 
282 
GND 
283 
284 
Vcc 
285 
286 
GND 
287 
288 


2DIR 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 
7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 
17 
32 


18 
31 


19 
30 


20 
29 
21 
28 


22 
27 


23 
26 


24 
25 


10E 
1A1 
1A2 
GND 
1A3 
1M 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2M 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
20E 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 
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3.3·V ABT 16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS143E - MAY 1992 - REVISED JANUARY 1996 


description 
(continued) 


The SN74LVT16245A is available in TI's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages. which provide twice the I/O pin count and functionality of standard small-outline packages in the 
same printed-eircuit-board area. 


The SN54LVT16245A is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16245A is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 8-blt 88Ctlon) 


INPUTS 


OIR 
OPERATION 
OE 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


10E 


1DIR 


48 
•... 


G3 
1 
•...L 


3 EN1 [BA] 


3 EN2[AB] 
25 
•... 


G6 
24 L 6 EN4[BA] 


6 EN5 [AB] 


47 , 
r 
2 
L- 


V1 
<I 
~ 
t> 
2V 
48 
3 


44 
- 
5 


43 
- 
6 


41 
- 
8 


40 
9 


36 
- 
11 


37 
12 


36 
13 
L 


V4 
<I 
_J 
t> 
5V 
35 
14 


33 
16 


32 
...- 
17 


30 
19 


29 
- 
-~ 
20 


27 
22 


26 
23 


20E 


2DIR 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 


logic 
diagram 
(positive 
logic) 


1DIR 
1 


48 
10E 


47 
1A1 


1B1 
2 
1B1 


1B2 


1B3 


1B4 
'---v--J 


1B5 
To seven 
Other Channels 
1B6 


1B7 


1B8 
2DIR 
24 


2B1 


25 
20E 


2B2 


2B3 
36 
2B4 
2A1 


2B5 


2B6 
13 
2B1 
2B7 


2B8 
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3.3·V ABT 16·BIT BUS TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBSl43E 
- MAY 1992 - REVISED 
JANUARY 
1996 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16245A 
96 mA 
SN74LVT16245A . . .. .. .. .. .. .. .. .. .. . . . . . . . . . .. .. 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16245A 
48 mA 
SN74LVT16245A 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-eurrent 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVT16245A 
SN74LVT16245A 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


atlav 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS143E 
- MAY 1992 - REVISED 
JANUARY 
1996 


electrical characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT16245A 
SN74LVT16245A 
PARAMETER 
TEST CONDITIONS 
TYpt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX:I:, 
10H - -100 jlA 
VCC-0.2 
VCC-0.2 


VCC-2.7V. 
IOH--8mA 
2.4 
2.4 
VOH 
V 


10H --24 
mA 
2 
VCC -3 
V 
10H --32 
mA 
2 


10l - 100 jlA 
0.2 
0.2 
VCC - 2.7V 


IOl-24 
mA 
0.5 
0.5 


IOl-16mA 
0.4 
0.4 
VOL 
V 
IOl-32 
mA 
0.5 
0.5 
VCC = 3 V 
IOl-48 
mA 
0.55 


IOl-64 
mA 
0.55 


Vcc 
= 3.6 V, 
VI - VCC or GND 
±1 
±1 


VCC - 0 or MAX:I:. 
VI- 
5.5 V 
Control inputs 
10 
10 


II 
VI- 
5.5 V 
100 
20 
jlA 


VCC - 3.6 V 
VI-VCC 
AorB 
ports§ 
1 
1 


VI-O 
-5 
-5 


loff 
VCC - 0, 
VlorVO-Ot04.5V 
±100 
jlA 


VI-0.8V 
: AorBports 
75 
75 
II(hold) 
VCC -3 
V 
VI-2V 
-75 
-75 
jlA 


10ZH 
VCC -3.6 
V, 
VO- 
3V 
5 
1 
jlA 


10Zl 
VCC -3.6V. 
VO- 
0.5V 
-5 
-1 
jlA 


Outputs high 
0.09 
0.09 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.09 
0.09 


AICCI! 
VCC - 3 Vto 3.6 V. 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI =3 VorO 
4 
4 
pF 


Cio 
Vo-3VorO 
11 
11 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25°C. 
:I:For conditions shown as MIN or MAX. use the appropriate value specified under recommended 
operating conditions. 
§ Unused pins at VCC or GND 
I! This is the increase in supply current for each input that is at the specified TTl voltage level rather than VCC or GND. 
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switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless otherwise 
noted) (see Figure 1) 


SN54LVT16245A 
SN74LVT16245A 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC=2.7V 
VCC=3.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tPLH 
0.5 
4.4 
5.3 
1 
2.4 
4.1 
5 
AorB 
BorA 
ns 
tPHL 
0.5 
4.7 
5.5 
1 
2.3 
4.1 
5.2 


tpZH 
0.5 
7 
7.7 
1 
3 
5.3 
6.3 
OE 
AorB 
ns 
tpZL 
0.5 
5.8 
7.2 
1 
3.1 
5.2 
6.7 


tPHZ 
OE 
1 
7.2 
7.7 
2.7 
4.6 
6.4 
7.2 
AorB 
ns 
tPLZ 
1 
6.3 
6.5 
2.6 
4.3 
5.8 
6.1 
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WITH 3-STATE OUTPUTS 
SCBS143E-MAY 
1992- 
REVISED 
JANUARY 
1996 


From Output 
Under Test 


CL = 50 pF 


(see Note A)I 


o 6V 
o Open 


TEST 
S1 


tPUiltPHL 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------. 
1\...------ 
0 V 


~ 
___ 
*1.5 V E:.:V 


I4-----tw~ 


~1"'_--2.7V 


Input 
~ 
••••• 
"',,1_.5_V 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7V 


==>:<1.5 
V 
):(1.5 
V 


2.7V 
Output 
Input 
Control 
OV 
I 
ov 


1 
1 
~tPHL 
tPZL~ 
14- 
I 


1 
tPLH~ 
Output 
I 
I tPLZ-.l 
14- 
3V 
1 
!1.5V 
~VOH 
'\ 
I 
Output 
1 
Waveform 
1 
~L+O.3V 
V 
: 
1.5 V 
S1 at 6 V 
11.5V 
I 


1 
I 
VOL 
(see Note B) 
1 
I 
---- 
OL 


1 
~tPLH 
1 
I tpHZ~ 
j4- 


tPHL~ 
Output 
tPZH --., 
j4- 
I 


\1.5V 
FVOH 
Waveform 
2 
!1.5V 
\(>H"-O.3V 
VOH 
Output 
S1 at GND 
1.5V 
(see Note B) 
VOL 
=OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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3.3-V ABT 16-BIT BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS260E 
- JUNE 
1993 - REVISED 
NOVEMBER 
1995 


• 
A-Port Outputs Have Equivalent 
22-0 
Series Resistors, 
So No External Resistors 
Are Required 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Widebus™ 
Family 


• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< O.SV at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes 
High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 3SQ-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


description 


The 'LVT162245 
are 16-bit (dual-octal) 
noninverting 
3-state transceivers 
designed 
for low-voltage 
(3.3-V) V CC 
operation, 
but with the capability 
to provide 
a TIL 
interface 
to a 5-V system 
environment. 


These 
devices 
can 
be used 
as two 
8-bit 
transceivers 
or one 
16-bit 
transceiver. 
The 
devices 
allow 
data 
transmission 
from the A bus to the B bus or from the B bus to the A bus, depending 
on the logic level at the 
direction-control 
(DIR) input. The output-enable 
(OE) input can be used to disable 
the device 
so that the buses 
are effectively 
isolated. 


The A-port 
outputs, 
which 
are designed 
to source 
or sink up to 8 mA, include 
22-0 
series 
resistors 
to reduce 
overshoot 
and undershoot. 


SN54LVT162245 
••• 
WD PACKAGE 
SN74LVT162245 
••• 
DGG OR DL PACKAGE 
(TOP VIEW) 


1DIR 


181 


182 
GND 
183 
184 
Vcc 
185 
186 
GND 
187 
188 
2B1 
282 
GND 
2B3 
284 
Vcc 
285 
286 
GND 
287 
288 


2DIR 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 
13 
36 
14 
35 


15 
34 


16 
33 


17 
32 


18 
31 
19 
30 


20 
29 
21 
28 


22 
27 


23 
26 


24 
25 


10E 
1A1 
1A2 
GND 
1A3 
1M 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2M 
Vcc 
2A5 


2A6 
GND 
2A7 


2A8 
20E 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 
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description 
(continued) 


The SN74LVT162245 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) 
packages, which provide twice the input/output (I/O) pin count and functionality of standard small-outline 
packages in the same printed-circuit-board area. 


The SN54LVT162245 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT162245 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 


DIR 
OPERATION 
OE 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


logic symbolt 
logic diagram (positive logic) 


10E 
48 
G3 
1DIR 
1 
1 
1DIR 
3 EN1 [BA] 


3 EN2[AB] 
48 
10E 
25 
20E 
G6 
24 
2DIR 
6 EN4[BA] 


6EN5 
[AB] 
47 
1A1 


47 
2 
1A1 
<l 
1B1 
2 
t> 
2V 
1B1 
46 
3 
1A2 
1B2 
44 
5 
1A3 
1B3 
43 
6 
1A4 
1B4 
~ 
41 
8 
1A5 
1B5 
40 
9 
To Seven Other Channels 
1A6 
1B6 
38 
11 
1A7 
1B7 
37 
12 
24 
1A8 
1B8 
2DIR 
36 
13 
2A1 
V4 
<l 
2B1 


t> 
5V 
25 
20E 
35 
14 
2A2 
2B2 
33 
16 
2A3 
2B3 
32 
17 
2A1 
36 
2A4 
2B4 
30 
19 
2A5 
2B5 
29 
20 
2A6 
2B6 
13 
2B1 
27 
22 
2A7 
2B7 
26 
23 
2A8 
2B8 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 and 
~ 
lEe Publication 617-12. 
To seven 
Other Channels 
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absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI {see Note 1} 
-0.5 
V to 7 V 
Voltage 
range applied 
to any output 
in the high state or powercoff 
state, Vo {see Note 1} 
-0.5 
V to 7 V 
Current 
into any output 
in the low state, 10: SN54LVT162245 
{ B port} 
96 mA 
SN74LVT162245 
( B port) 
128 mA 
A port 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
30 mA 
Current 
into any output 
in the high state, 10 {see Note 2}: SN54LVT162245 
{B port} 
48 mA 
SN74LVT162245 
{B port} 
64 mA 
A port 
. . . . . . . . . . . . . . . . . .. 
30 mA 


Input clamp 
current, 
11K {VI < O} 
...•••.•.•••.•••••••••••••••••••••••........••..•••••.•••• 
-50 
mA 
Output 
clamp 
current, 
10K {Vo < O} .....•••••..•••.................................•...... 
-50 
mA 
Maximum 
power 
dissipation 
at TA = 55°C {in still air} {see Note 3}: DGG package 
0.85 W 
DL package 
1.2 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-<:urrent ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVT162245 
SN74LVT162245 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply vo~age 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0fC- 
0.8 
V 


VI 
Input voltage 
1&5 
5.5 
V 


Bport 
~~24 
-32 
IOH 
High-level output current 


~ 
-8 
mA 
Aport 
-8 


Aport 
§ 
8 
8 


IOL 
Low-level output current 
~ 


mA 
Bport 
48 
64 
at/av 
Input transition rise or fall rate 
Outputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT162245 
SN74LVT162245 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 2.7 V, 
11--16mA 
-1.2 
-1.2 
V 


Aport 
VCC - 3 V, 
10H --6 
mA 
2 
2 


VCC - MIN to MAXI:, 
IOH--100vA 
VCC-0.2 
VCC-0.2 


VOH 
VCC -2.7 
V, 
IOH--6mA 
2.4 
2.4 
V 
Bport 
10H --24mA 
2 
VCC-3V 
IOH--32mA 
2 


Aport 
VCC-3V, 
IOL-6mA 
0.6 
0.6 


IOL-100vA 
0.2 
0.2 
VCC-2.7V 
IOL-24mA 
0.5 
0.5 


VOL 
IOL-16mA 
0.4 
0.4 
V 
B port 
IOL-32 
mA 
0.5 
0.5 
VCC -3 
V 
IOL-46 
mA 
0.55 


10L= 64 mA 
~ 
0.55 


VCC -3.6 
V, 
VI = VCC or GND 
§' 
±1 
±1 
Control pins 
VCC - 0 or MAX:;, 
VI =5.5V 
~ 
10 
10 


II 
VI =5.5 V 
~ 
20 
20 
vA 


A or B ports 
VCC -3.6V 
VI- 
VCC 
§ 
5 
5 


VI-O 
~O 
-10 
-10 


loff 
VCC - 0, 
VI or Vo - 0 to 4.5 V 
q; 
±100 
vA 


VI-0.6V 
75 
75 


II(hold) 
A or B ports 
VCC = 3 V 
VI-2V 
-75 
-75 
vA 


VCC=3.6 
V, 
VI- 
Oto 3.6 V 
±500 
±500 


10ZH 
VCC -3.6V, 
VO-3V 
1 
1 
vA 


10ZL 
VCC -3.6 
V, 
VO-0.5 
V 
-1 
-1 
vA 


Outputs high 
0.09 
0.09 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.09 
0.09 


6ICC§ 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Cio 
Vo-3VorO 
10.5 
10.5 
pF 
t All typical values are at VCC - 3.3 V, TA - 25°C. 
:; For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§This is the increase in supply current for each input that is at the specified TIL vollage level rather than VCC or GND. 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT162245 
SN74LVT162245 


PARAMETER 
FROM 
TO 
vcc 
= 3.3 V 
VCC=2.7V 
Vcc 
= 3.3 V 
VCC=2.7V 
(INPUn 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tPLH 
1 
4.3 
5.2 
1 
2.4 
4.1 
5 
A 
B 
ns 
tpHL 
1 
4.3 
5.3 
1 
2.3 
4.1 
5.2 


tPLH 
2 
5.7 
•.. 
7.1 
2 
3.5 
5.5 
6.9 
B 
A 
1$- 
ns 
tPHL 
1.9 
4.8 
5.7 
1.9 
3.3 
4.7 
5.6 


tpZH 
OE 
1 
5.5 
Jjf 
6.9 
1 
3 
5.3 
6.8 
B 
fi"- 
ns 
tPZL 
1 
5.4 
6.8 
1 
3.1 
5.2 
6.7 


tpZH 
OE 
2.3 
7~ 
9.6 
2.3 
4.5 
7.2 
9.4 
A 
.$i9 
ns 
tPZL 
2.4 
8.4 
2.4 
4.1 
6.6 
8.2 


tPHZ 
OE 
2.7 •.•'C6.7 
7.4 
2.7 
4.6 
6.4 
7.2 
B 
ns 
tpLZ 
2.6 
6 
6.3 
2.6 
4.3 
5.8 
6.1 


tpHZ 
OE 
3.3 
7.6 
8.3 
3.3 
5 
7.3 
8 
A 
ns 


tPLZ 
3.4 
6.9 
7.5 
3.4 
5 
6.7 
7.1 
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D 


TEST 
S1 


tPUiltpHL 
Open 


tpLZitPZL 
6V 


tpHZ/tpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
,.------ 
2.7V 


Timing 
Input 
;f~5.::: 
0 V 
\.. 
J. 
~ 
ItsuTth 
I 
I 
~2.7V 


Data Input 
'j(1.5 
V 
~ 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


I4--tw~ 


~1_--2.7V 


Input 
~ 
'f... 
1._5_V__ 
0 V 


J1.5V 
):(1.5 
V 


2.7 V 
J1.5V 
):(1.5 
V 


2.7V 


Input 
Output 
Control 
OV 
OV 


tPLH~ 
KtPHL 
tPZL -.l 
14- 
I 
I 
I tPLZ-.l 
14- 
It--- 
VOH 
Output 
I 
I 
I I 
3V 


Output 
11.5vi 
~ 
Waveform 
1 
I ~.5V 
I PL+O.3V 
S1 at 6 V 
I 
I 
I 
VOL 
(see Note B) 
I 
--- 
VOL 
I 
~tPLH 
I 
I tPHZ 4f 
~ 
tPHL~ 
Output 
tpZH~ 
j4- 
I 


\1.5 
V 
FVOH 
Waveform 
2 
!1.5V 
"\(>H-O.3V 
VOH 
Output 
1.5V 
S1 at GND 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
ENABLE 
AND DISABLE 
TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo - 50 0. tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time w~h one trans~ion per measurement. 


~1ExAs 
INSTRUMENTS 


SN54LVT16373,SN74LVT16373 
3.3·V ABT 16·BIT TRANSPARENT O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBS144E - MAY 1992 - REVISED JANUARY 1996 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 
• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< O.SV at VCC = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mil 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages and 3SQ-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center 
Spacings 


description 


The 'LVT16373 are 16-bit transparent 
Ootype latches with 3-state outputs designed for low-voltage 
(3.3-V) VCC 
operation, 
but with the capability 
to provide a TIL 
interlace to a 5-V system environment. 
These devices are 
particularly 
suitable for implementing 
buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 


These devices can be used as two B-bit latches or one 16-bit latch. When the latch-enable 
(LE) input is high, 
the a outputs follow the data (0) inputs. When LE is taken low, the a outputs are latched at the levels set up 
at the 0 inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased drive provide the capability to drive bus 
lines without interlace 
or pUllup components. 


OE does not affect internal operations 
of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance 
state. 


SN54LVT16373 
••• WD PACKAGE 
SN74LVT16373 
••• 
DGG OR DL PACKAGE 
(TOP VIEW) 


10E 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
20E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 
15 
34 


16 
33 
17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


1LE 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2LE 
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description 
(continued) 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through 
a pull up 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN7 4LVT16373 
is available 
in Tl's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 
which 
provide 
twice 
the 
I/O pin count 
and 
functionality 
of standard 
small-outline 
packages 
in the 
same 
printed-eircuit-board 
area. 


The SN54LVT16373 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 


The SN74LVT16373 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each Soblt section) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


10E 


1LE 


20E 


2LE 


1 
"- 
1EN 
48 
C3 
24 
"- 
2EN 
25 
C4 


47 
, 
,.. 
2 
3D 
1'7 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
40 
2'7 
35 
14 


33 
18 


32 
17 


30 
19 


29 
20 


27 
22 


28 
23 


This symbol is in accordance wilh ANSI/IEEE 
Sid 91-1984 
and lEG Publication 617-12. 
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SN54LVT1G373,SN74LVT16373 
3.3·V ABT 16·BIT TRANSPARENT O·TYPE LATCHES 
WITH 3·STATE OUTPUTS 
SCBSI44E 
- MAY 1992 - REVISED 
JANUARY 
1996 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
, 
-0.5 
V to 7 V 
Voltage 
range applied 
to any output 
in the high state or power-off 
state, Vo (see Note 1) 
-0.5 
V to 7 V 
Current 
into any output 
in the low state, 
10: SN54LVT16373 
96 mA 
SN74LVT16373 
128 mA 
Current 
into any output 
in the high state, 10 (see Note 2): SN54LVT16373 
48 mA 
SN74LVT16373 
64 mA 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0) 
-50 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This current flows only when the output is in the high state and VO> 
Vee. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'e 
and a board trace length of 750 mils. 


For more information. refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number seBD002B. 


SN54LVTl6373 
SN74LVT16373 
UNIT 
MIN 
MAX 
MIN 
MAX 


Vee 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voitage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


l>.tll!N 
Input transition rise or fall rate 
IOu1puts enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
'e 


~TEXAS 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT 
OoTYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS144E 
- MAY 1992 - REVISED 
JANUARY 
1996 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


SN54LVT16373 
SN74LVT16373 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 2.7 V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H - -100 
1IA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
10H --8mA 
2.4 
2.4 
VOH 
V 
10H --24mA 
2 
VCC-3V 
10H --32 
mA 
2 


10L -100 
1IA 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC =3 V 
IOL-48 
mA 
0.55 


10L-54 
mA 
0.55 


VCC = 0 or MAXI:, 
VI-5.5V 
40 
10 


Control inputs 
VCC = 3.6 V, 
VI - VCC or GND 
±1 
±1 
II 
IVI-VCC 
1 
1 
1IA 


Data inputs 
VCC =3.6V 
IVI-O 
-5 
-5 


loff 
VCC -0, 
VI or Vo - 0 to 4.5 V 
±100 
±100 
1IA 
IVI-0.8V 
75 
75 
II(hold) 
Data inputs 
VCC -3V 
IVI-2V 
-75 
-75 
1IA 


10ZH 
Vcc 
= 3.6 V, 
VO-3 
V 
5 
5 
1IA 


10ZL 
VCC -3.6V, 
VO- 
0.5V 
-5 
-5 
1IA 


Outputs high 
0.09 
0.09 


ICC 
Outputs low 
Vcc 
-3.6 
V, 
10-0, 
5 
5 
mA 


Outputs disabled 
VI • VCC or GND 
0.09 
0.09 


VCC - 3 V to 3.6 V, 


<l.ICC§ 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
5 
5 
pF 


Co 
VO-3 
VorO 
9.5 
9.5 
pF 


t All typical values are at VCC - 3.3 V, TA - 25·C. 
~For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
I This is the increase in supply current for each input that is at the specified TTL voltage level rather than VCC or GND. 


timing requirements 
over recommended operating free-air temperature range (unless otherwise 


noted) (see Figure 1) 


SN54LVT16373 
SN74LVT16373 


Vcc= 
3.3 V 
VCC=2.7V 
VCC = 3.3 V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE high 
3.3 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time, data before LEt 
1 
1 
0.5 
0.5 
ns 


th 
Hold time, data after LEt 
2.6 
2.9 
1.8 
2 
ns 


~TEXAS 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT 
D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
seas, 44E - MAY 1992 - REVISED JANUARY 1996 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless otherwise 
noted) (see Figure 1) 


SN54LVT16373 
SN74LVT16373 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V 
Vcc = 2.7 V 
Vcc = 3.3 V 
Vcc = 2.7 V 
UNIT 
(INPUn 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


IpLH 
0.5 
5.1 
5.8 
1.3 
2.7 
5 
5.7 
D 
Q 
ns 
IPHL 
0.5 
5 
5.8 
1.4 
2.9 
4.9 
5.7 


IpLH 
1 
6.8 
7.3 
2.1 
3.6 
6 
6.8 
LE 
Q 
ns 
IpHL 
1 
7.8 
8.9 
3 
4.7 
6.9 
8.8 


IPZH 
0.5 
5.6 
6.4 
1 
2.9 
5.3 
6.3 
DE 
Q 
ns 
IpZL 
0.5 
5.5 
6 
1.3 
3 
5.1 
5.9 


IpHZ 
DE 
1 
7.2 
8 
2.7 
4.3 
6.8 
7.6 
Q 
ns 


IpLZ 
1 
6.1 
6.2 
2.6 
4 
5.8 
5.9 
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SN54LVT16373,SN74LVT16373 
3.3-V ABT 16-BIT TRANSPARENT D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBSl44E-MAY 
1992- 
REVISED 
JANUARY 
1996 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


S1 
o Openr~ 


Timing 
Input 


2.7V 


OV 
Data Input 


14-- tw ----+l 


I 
1 
_ 


Input3 
'A_1_.5_V__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 
---v 
X"---- 
2.7 V 
---lj\... 
1.5_V 
__ 
J 
1 ",,~_.5_V 
0 V 


I 
I 
H- 
tPLH~ 
1 
tPHL 


I 
I 
1 
~-- 
VOH 
, 
!1.5V 
I 
1.5V 


I 
1 
VOL 


tPHL --1.----.j 
~ 
tpLH 


I 
v:::;-' 
VOH 
\1.5V 
r1.5V 
_.----- 
-- 
VOL 


Output 
Waveform 
1 
S1 aUV 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


Output 
Control 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpuil1pHL 
Open 


tpLZ/lpZL 
6V 


tPHZltpZH 
GND 


------'J(1.5 
V 


------.,~------ 
OV 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5 
V 
~:1=.5=V====== :.: V 
tPZL -., 
14- 
I 


1 
: tpLZ -.I I+- 


---: 
•.•. 
\1.5V 
i 
%-O-L-+-O-.3-V 
3V 
, 
. 
I t~--- VOL 
I 
ItPHZ~ 
j4- 


IPZH -., 
j+- 
I 
1,,----·---- 
VOH 
!1.5V 
~H-O.3V 


----. 
...---- 
- 
0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 
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SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT 
D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS261D-JULY 
1993 - REVISED 
NOVEMBER 
1995 


SN54LVT162373 
... 
WO PACKAGE 
SN74LVT162373 
... 
OGG OR OL PACKAGE 
(TOP VIEW} 


• 
Output Ports Have Equivalent 
22-Q Series 
Resistors, 
So No External Resistors Are 
Required 


• 
State-of·the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Widebus™ 
Family 
• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30().mil 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages and 38().mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


description 


The 'LVT162373 are16-bit transparent 
D-type latches with 3-state outputs designed for low-voltage 
(3.3-V) VCC 
operation, 
but with the capability to provide a TIL 
interface to a 5-V system environment. 
These devices are 
particularly suitable for implementing 
buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 


The 'LVT162373 
can be used as two 8-bit latches or one 16-bit latch. When the latch-enable 
(LE) input is high, 
the 0 outputs follow the data (D) inputs. When LE is taken low, the 0 outputs are latched at the levels set up 
at the D inputs. 


1 \748 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 
14 
35 


15 
34 


16 
33 
17 
32 
18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
20E 


1lE 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2LE 
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SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT 
D-TYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS261 D - JULY 1993 - REVISED NOVEMBER 1995 


description (continued) 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased drive provide the capability to drive bus 
lines without interlace 
or pullup components. 


OE does not affect internal operations 
of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance 
state. 


The outputs, which are designed to source or sink up to 12 mA, include 22-0 series resistors to reduce overshoot 
and undershoot. 


Active bus-hold 
circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pull up 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The 
SN74LVT162373 
is available 
in Tl's 
shrink 
small-outline 
(OL) and thin 
shrink 
small-outline 
(OGG) 
packages, 
which provide twice the 1/0 pin count and functionality 
of standard 
small-outline 
packages 
in the 
» 
same printed-eircuit-board 
area. 
C 
The SN54LVT162373 
is characterized 
for operation over the full military temperature 
range of -55·C 
to 125·C. 
); 
The SN74LVT162373 
is characterized 
for operation 
from -40·C 
to 85·C. 
Z 
FUNCTION TABLE 
o 
(each 8-blt sectIon) 
m- 
Z-no 
:JJs: 


~-oZ 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 
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10E 


1LE 


20E 


2LE 


1 
•.... 


1EN 
48 
C3 
24 
•.... 


2EN 
25 
C4 


47 
, 
r 
2 
3D 
1V 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
40 
2V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


SN54LVT162373,SN74LVT162373 
3.3-V ABT 16-BIT TRANSPARENT 
OoTYPE LATCHES 
WITH 3-STATE OUTPUTS 
SCBS261 D - JULY 1993 - REVISED 
NOVEMBER 
1995 


tThis 
symbol is in accordance w~h ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range; VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10 
...............•..•..................•........•... 
30 mA 
Currentinto any output in the high state, 10 (see Note 2) 
30 mA 
Input clamp current, 11K (V, < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
ThermalConsiderationsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, I~erature number SCBD002B. 
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SN54LVT162373 
SN74LVT162373 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


10H 
High-level output current 
-12 
-12 
mA 


10L 
Low-level outpu1 current 
12 
12 
mA 


AtlAv 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVT162373 
SN74LVT162373 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC z2.7V, 
Ilz-18mA 
-1.2 
-1.2 
V 


VOH 
VCC z3 
V, 
IOH=-12mA 
2 
2 
V 


VOL 
VCC=3V, 
IOL=12mA 
0.8 
0.8 
V 


VCC = 0 or MAXt, 
VI = 5.5V 
10 
10 


VI = VCC or GND 
Control pins 
±1 
±1 
II 
VCC = 3.6 V 
VI zVCC 
1 
1 
lJA 


VI =0 
Data pins 
-5 
-5 


loll 
VCC = 0, 
VI or Vo - 0 to 4.5 V 
±100 
lJA 


VCC = 3 V 
VI = 0.8V 
: A inputs 
75 
75 
II(hold) 
VI =2V 
-75 
-75 
lJA 


10ZH 
VCC=3.6 
V, 
VO=3V 
1 
1 
lJA 


10ZL 
VCC-3.6V, 
VO= 
0.5V 
-1 
-1 
lJA 


Outputs high 
0.19 
0.1 


ICC 
Vcc 
-3.6 
V, 
10=0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.19 
0.1 


AICC; 
VCC = 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI- 
3 Vor 
0 
pF 


Co 
VO-3 
VorO 
pF 


t For conditions shown as MIN or MAX, use the appropriate 
value specified under recommended 
operating conditions. 
; This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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SN54LVT16374,SN74LVT16374 
3.3-V ABT 16-BIT EDGE-TRIGGERED 
D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBS145E - MAY 1992 - REVISED JANUARY 1996 


SN54LVT16374 
•.. 
WD PACKAGE 
SN74LVT16374 
••. 
DGG OR DL PACKAGE 
(TOP VIEW} 


• 
State-of-the-Art 
Advanced 
BICMOs 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Widebus™ 
Family 
• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< O.SV at VCC = 3.3 V, TA = 25°C 


• 
EsD Protection 
Exceeds 2000 V Per 
MIL-sTD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JEsD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
live 
Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mil 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 3SQ-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mil Center-to-Center 
Spacings 


description 


The 'lVT16374 
are 16-bit edge-triggered 
Ootype flip-flops 
with 3-state 
outputs 
designed 
for low-voltage 
(3.3-V) 
Vcc 
operation, 
but with the capability 
to provide 
a TIl 
interlace 
to a S-V system 
environment. 
These 
devices 
are particularly 
suitable 
for implementing 
buffer 
registers, 
110 ports, 
bidirectional 
bus drivers, 
and working 
registers. 


These 
devices 
can be used as two a-bit flip-flops 
or one 16-bit flip-flop. 
On the positive 
transition 
of the clock 
(elK), 
the Q outputs 
of the flip-flop 
take on the logic levels set up at the data (0) inputs. 


A buffered 
output-enable 
(DE) input can be used to place the eight outputs 
in either a normal 
logic state (high 
or low logic levels) or a high-impedance 
state. 
In the high-impedance 
state, the outputs 
neither 
load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased 
drive provide 
the capability 
to drive bus 
lines without 
need for interlace 
or pullup components. 


DE does not affect internal 
operations 
of the flip-flop. Old data can be retained 
or new data can be entered 
while 
the outputs 
are in the high-impedance 
state. 


10E 


101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 


201 


202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
20E 


Widebus is a trademark of Texas Instruments Incoregrated. 
~~CllC:~1:=::."";~'::r:::m: 
.landord••••• my. Productionp<ocoIIIng_ 
not_rUy 
Includl 
IOIVngoflll_ll 
•••. 


1 V 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 
14 
35 
15 
34 


16 
33 


17 
32 


18 
31 
19 
30 
20 
29 


21 
28 
22 
27 


23 
26 


24 
25 


1CLK 
101 


102 
GNO 
103 
104 


VCC 
105 
106 
GNO 
107 
108 


201 


202 
GNO 
203 
204 


VCC 
205 
206 
GNO 
207 
208 
2CLK 
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description (continued) 


Active bus-hold 
circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pUllup 


resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN7 4lVT1637 
4 is available in TI's shrink small-outline 
(Dl) and thin shrink small-outline 
(DGG) packages, 
which 
provide 
twice 
the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the same 
printed-eircuit-board 
area. 


The SN54lVT16374 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The SN7 4lVT1637 
4 is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
elK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
HorL 
X 
00 


H 
X 
X 
Z 


10E 


1ClK 


20E 


2ClK 


1 
"- 
1EN 
48 
C1 
24 
•.... 2EN 
25 
C2 


47 
.., 
r 
2 
10 
1V 
48 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
20 
2V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


t This symbol is In accordance 
with ANSI/IEEE 
Std 91-1984 
and lEe Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16374 
96 mA 
SN74LVT16374 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16374 
48 mA 
SN74LVT16374 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA '" 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range. Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and VO> 
VCC. 
3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package ThermalConsiderations 
application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVT16374 
SN74LVT16374 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


!>tI!>v 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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HN54LVT16374, 
SN74LVT16374 
a.3-V ABT 16-BIT EDGE-TRIGGERED 
D-TYPE FLIP-FLOPS 
WITH 3-STATE OUTPUTS 
SCBSl45E 
- MAY 1992 - REVISED 
JANUARY 
1996 
• 
olectrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 


()therwise noted) 


SN54LVT16374 
SN74LVT16374 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCCz2.7V, 
11--18mA 
-1.2 
-1.2 
V 


Vcc 
- MIN to MAXI:. 
10H - -100 J1A 
VCC-0.2 
VCC-0.2 


VCC -2.7 
V, 
10H z-8 
mA 
2.4 
2.4 
VOH 
V 
IOH--24 
mA 
2 
VCCz3 
V 
10H --32mA 
2 


10L - 100 J1A 
0.2 
0.2 
VCC - 2.7 V 
IOLz24 
mA 
0.5 
0.5 


IOLz16mA 
0.4 
0.4 
VOL 
V 
IOL=32 
mA 
0.5 
0.5 
VCCz3V 
IOL-48mA 
0.55 


10Lz 
64 mA 
0.55 


VCC - 0 or MAX:!:. 
VI-5.5V 
10 
10 


Control inputs 
VCC-3.6V• 
VI - VCC or GND 
±1 
±1 
II 
VI-VCC 
1 
1 
J1A 


Data inputs 
VCC = 3.6 V 
VI-O 
-5 
-5 


loff 
VCC - O. 
VI or Vo - 0 to 4.5 V 
±100 
±100 
J1A 


VI-0.8 
V 
75 
75 
II(hold) 
Data inputs 
VCC -3 
V 
V,-2V 
-75 
-75 
jlA 


10ZH 
VCC-3.6V, 
VO=2.7V 
5 
5 
jlA 


10ZL 
VCC-3.6 
V, 
VO-0.5V 
-5 
-5 
jlA 


Outputs high 
0.1 
0.1 


ICC 
Outputs low 
Vcc 
-3.6 
V. 
10-0, 
5 
5 
mA 


Outputs disabled 
VI • VCC or GND 
0.1 
0.1 


VCC • 3 V to 3.6 V. 
aICC§ 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
V,-3VorO 
5 
5 
pF 


Co 
VO.3 
VorO 
9.5 
9.5 
pF 


.All typical values are at VCC. 
3.3 V. TA. 
25°C. 


l: For conditions shown as MIN or MAX. use the appropriate value specified under recommended 
operating conditions. 


§This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 


timing requirements 
over recommended operating free-air temperature range (unless otherwise 


Iloted) (see Figure 1) 


SN54LVT16374 
SN74LVT16374 


vee 
= 3.3 V 
Vee=2.7V 
Vee 
= 3.3 
Vee 
= 2.7 V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration. CLK high or low 
3.3 
3.3 
3.3 
3.3 
ns 


tsu 
Setup time. data before CLKi 
I High or low 
2.8 
3.3 
2.2 
2.6 
ns 


th 
Ho'd time, data after CLKi 
IHigh or low 
0.6 
0.5 
0.6 
0 
ns 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54lVT16374 
SN74lVT16374 


PARAMETER 
FROM 
TO 
Vcc 
=3.3V 
Vcc 
= 2.7 V 
Vcc= 
3.3 V 
Vcc 
=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
. 
150 
150 
150 
150 
MHz 


IplH 
1.9 
6.6 
7.4 
1.9 
3.6 
6.3 
7 
elK 
Q 
ns 
IpHl 
2.3 
6.9 
7.5 
2.3 
4.1 
6.6 
7.2 


IPZH 
1 
5.6 
6.4 
1 
2.7 
5.3 
6.3 
OE 
Q 
ns 


IPZl 
1.3 
5.3 
6 
1.3 
2.8 
5.1 
5.9 


IpHZ 
OE 
1 
7.2 
8.2 
2.7 
4.3 
6.8 
7.6 
Q 
ns 


IpLZ 
2.6 
6.1 
8.2 
2.6 
3.9 
5.8 
5.9 
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From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 


Sl 
o 
Openr 


D 


Timing 
Input 


2.7 V 


Data Input 
OV 


I4---tw~ 


'opm 3~~~~~~~~~~=*:1~'5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


X1.5V 
I 
OV 
r--+ tPHL 


I 
~VOH 
I 
1.5V 
I 
VOL 


~tPLH 


pVOH 
1.5V 


-- 
VOL 


Output 
Control 


Output 
Waveform 
1 
Sl aUV 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
Sl 


tPLWtPHL 
Open 


tpLZitpZL 
6V 


tPHZ'tPZH 
GND 


-------X1.5 
V 
------·I~------OV 


~ 


__ 
...*1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


==>:<1.5 
V 
):(1.5 
V 


tPZL~ 
14- 
I 
I 
I tPLZ-.I 
~ 
I \L 
I ~ 
3V 
I 
",1.5 
V 
I 
V 
L + 0.3 V 
I 
. 
I - !9 
VOL 
I 
I tPHZ~ 
j4- 


tPZH~ 
j4- 
I 


I 
VOH-O.3V 
VOH 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s; 10 MHz, Zo • 50 n, tr :s;2.5 ns, tf:S;2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54LVT162374 
.•. 
WD PACKAGE 
SN74LVT162374 
.•. 
DGG OR DL PACKAGE 
(TOP VIEW) 


• 
Output Ports Have Equivalent 22-0 Series 
Resistors, 
So No External Resistors Are 
Required 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 


• 
Support Mlxed·Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7V 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 38o-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


description 


The 'LVT16237 4 are 16-bit edge-triggered 
D-type flip-flops with 3-state outputs designed for low-voltage 
(3.3-V) 
VCC operation, 
but with the capability 
to provide 
a TIL 
interlace 
to a 5-V system 
environment. 
They are 
particularly 
suitable for implementing 
buffer registers, I/O ports, bidirectional 
bus drivers, and working registers. 


The 'LVT162374 
can be used as two 8-bit flip-flops or one 16-bit flip-flop. On the positive transition 
of the clock 
(elK). the Q outputs of the flip-flop take on the logic levels set up at the D inputs. 


10E 
lQl 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
20E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


lCLK 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2CLK 
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• 
description 
(continued) 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased drive provide the capability to drive bus 
lines without need for interlace 
or pullup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance 
state. 


The outputs, which are designed to source or sink up to 12 mA, include 22-0 series resistors to reduce overshoot 
and undershoot. 


Active bus-hold circuitry 
is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The 
SN74LVT162374 
is available 
in TI's shrink 
small-outline 
(DL) and thin shrink 
small-outline 
(DGG) 
packages, 
which provide twice the I/O pin count and functionality 
of standard 
small-outline 
packages 
in the 
» 
same printed-eircuit-board 
area. 
C 
The SN54LVT16237 
4 is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. 
is 
The SN74LVT162374 
is characterized 
for operation 
from -40°C 
to 85°C. 
Z 
FUNCTION TABLE 
o 
(each flip-flop) 
m- 
Z 
'TIo:c3: 


~o 
Z 


INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 
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10E 


1CLK 


20E 


2CLK 


1 
"- 
1EN 
48 
C1 
24 
"- 
2EN 
25 
C2 


47 
, 
F"" 
2 
10 
1\7 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
20 
2\7 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operatIng free-air temperature range (unless otherwIse noted)* 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10 
.................••....•.........................• 
30 mA 
Current into any output in the high state, 10 (see Note 2) 
30 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output Is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book. literature number SCBD002B. 
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SN54LVT162374 
SN74LVT162374 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


10H 
High-level output current 
-12 
-12 
mA 


10L 
Low-level output current 
12 
12 
mA 


atlav 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT162374 
SN74LVT162374 
PARAMETER 
TEST CONDITIONS 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VOH 
VCC-3V, 
IOH--12mA 
2 
2 
V 


VOL 
VCC - 3 V, 
IOL-12 
mA 
0.8 
0.8 
V 


VCC - 0 or MAXt, 
VI-5.5V 
10 
10 


VI - VCC or GND 
Control inputs 
t1 
t1 
II 
VCC - 3.6 V 
VI-VCC 
1 
1 


llA 


VI-O 
Data inputs 
-5 
-5 


loff 
VCC-O, 
VI or Vo - 0 to 4.5 V 
tl00 
llA 
IVI-0.8V 
75 
75 
II(hold) 
VCC-3V 
IVI-2V 
A inputs 
-75 
-75 
llA 


10ZH 
VCC-3.6V, 
VO-3V 
1 
1 
llA 


10ZL 
VCC-3.6V, 
VO- 
0.5V 
-1 
-1 
llA 


Outputs high 
0.19 
0.1 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.19 
0.1 


aICC; 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
pF 


Co 
Vo-3VorO 
pF 


t For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
; This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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SN54LVT16500 
...WD 
PACKAGE 
SN74LVT16500 
...DGG 
OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 
• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
UBTTM (Universal Bus Transceiver) 
Combines 
D-Type Latches and D-Type 
Flip-Flops 
for Operation In Transparent, 
Latched, or Clocked Mode 


• 
Typical VOlP (Output Ground Bounce) 
< O.SV at VCC = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 3SQ-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


description 


The 'LVT16500 
are 18-bit universal bus transceivers 
designed for low-voltage 
(3.3-V) VCC operation, 
but with 
the capability 
to provide a TIL 
interface to a 5-V system environment. 


Data flow in each direction is controlled 
by output-enable 
(OEAB and OEBA), latch-enable 
(LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. For A-to-B data flow, the device operates in the transparent 
mode when 
LEAB is high. When LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop 
on the high-to-Iow transition 
of CLKAB. Output-enable 
OEAB 
is active high. When OEAB is high. the B-port outputs are active. When OEAB is low, the B-port outputs are in 
the high-impedance 
state. 


OEA8 
LEA8 


A1 
GND 


A2 


A3 
Vcc 
A4 


A5 
A6 
GND 


A7 


A8 


A9 
A10 
A11 


A12 
GND 
A13 
A14 
A15 
Vcc 
A16 
A17 
GND 
A18 
OE8A 
LE8A 


1 V 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


GND 
CLKA8 
81 
GND 
82 
83 
Vcc 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 
Vcc 
816 
817 
GND 
818 
CLK8A 
GND 


UNLESS OTllERWlSC NOTEO "'. 
docIlm." 
contII •• 
PRODUCTION 
OATAInfonnltlon 
......". 
01 ~bllcltlon 
_ 
Produetl 
confonn 
to 
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description 
(continued) 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables are 
complementary 
(OEAB is active high and OEBA is active low). 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. OE 
should be tied to GND through 
a pulldown 
resistor; the minimum 
value of the resistor is determined 
by the 
current-sourcing 
capability 
of the driver. 


The SN7 4LVT16500 is available in Tl's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 


which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the same 
printed-circuit-board 
area. 


The SN54LVT16500 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. 
The SN74LVT16500 
is characterized 
for operation from -40°C 
to 85°C. 


FUNCTION TABLEt 


INPUTS 
OUTPUT 


OEAB 
LEAB 
CLKAB 
A 
B 


L 
X 
X 
X 
Z 


H 
H 
X 
L 
L 


H 
H 
X 
H 
H 


H 
L 
! 
L 
L 


H 
L 
! 
H 
H 


H 
L 
H 
X 
Bo* 


H 
L 
L 
x 
Bo§ 


t A-to-B data flow is shown: B-to-A flow is similar but 
uses OEBA, LEBA, and CLKBA. 


* Output level before the indicated steady-state 
input 
conditions were established 
§ Output level before the indicated steady-state 
input 
conditions 
were established, 
provided 
that CLKAB 
was low before LEAB went low 
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OEAB 
CLKAB 


LEAB 


OEBA 
CLKBA 
LEBA 
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1 
EN1 
55 
" 
2C3 
2 
L:, C3 
G2 
27 
r-- EN4 
30 
r-- 
5C6 
28 
L...t:, 
C6 


~5 
... 
54 
3 


~ 


3D 
1 
1'i7-J 
4'\7 
1 
60 
5 
52 


6 
51 


8 
49 


9 
~ 
48 


10 
, 
47 


12 
45 


13 
~ 
44 


14 
43 


15 
, 
42 


16 
41 


17 
40 


19 
38 


20 
37 


21 
38 


23 
34 


24 
33 


26 
~ 
31 
~ 
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OEAB 


CLKAB 
55 


LEAB 
2 


LEBA 
28 


ClKBA 
30 


10 
C1 
ClK 


10 
C1 
ClK 


absolute 
maximum 
ratings over operating 
free-air temperature 
range {unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16500 
96 mA 
SN74LVT16500 
128 mA 
Current into any output in the high state, '0 (see Note 2): SN54LVT16500 
48 mA 
SN74LVT16500 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package . . .. . . . .. . . .. . . . . .. . 1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 
2. 
This current 
flows only when the output 
is in the high state and VO> 
VCC. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150'C 
and a board trace length of 750 mils. 
For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note In the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN54LVT16500 
SN74LVT16500 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply vo~age 
2.7 
3.~ 
2.7 
3.6 
V 


VIH 
High-level input vo~age 
2 
Yi 
2 
V 


VIL 
Low-level input vo~age 
.cg.8 
0.8 
V 


VI 
Input vo~age 
~'5.5 
5.5 
V 


IOH 
High-level output current 
.9 
-24 
-32 
mA 


IOL 
Low-level output current 
~ 
48 
64 
mA 


lJ.tlt.v 
Input transition rise or fall rate 
IOutputs enabled 
,oY:: 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·c 
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electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT16500 
SN74LVT16500 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H - -100 
IIA 
VCC-0.2 
VCC-0.2 


VCC·2.7V, 
'OH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC -3 
V 
10H --32 
mA 
2 


10L - 100 IIA 
0.2 
0.2 
VCC -2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16 
mA 
0.4 
0.4 
VOL 
V 
IOl-32 
mA 
0.5 
0.5 
VCC. 
3 V 
10l - 48 mA 
0.55 


IOl-64 
mA 
.~ 
0.55 


VCC - 3.6 V, 
VI - VCC or GND 
Control 
~ 
±1 
±1 


VCC - 0 or MAXI:, 
VI-5.5 
V 
inputs 
~ 
10 
10 


II 
VI-5.5V 
A..•.••.. 
20 
20 
IIA 


VCC -3.6V 
VI-VCC 
AorBports§ 
~ 
5 
5 


VI-O 
fS' 
-10 
-10 


loff 
VCC .0, 
VI or Vo • 0 to 4.5 V 
~..•. 
±100 
IIA 


VI-0.8V 
: A or B ports 
75 
75 
II(hold) 
VCC-3 
V 
VI-2V 
-75 
-75 
IIA 


10ZH 
VCC-3.6V, 
VO-3V 
1 
1 
IIA 


10ZL 
VCC-3.6V, 
VO. 
0.5 V 
-1 
-1 
IIA 


Outputs high 
0.12 
0.12 


ICC 
Vcc 
- 3.6 V, 
10-0, 
Outputs low 
5 
5 
mA 
VI • VCC or GND 
Outputs 
disabled 
0.12 
0.12 


"ICC' 


Vcc 
- 3 Vto 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Cj 
VI-3 
VorO 
3.5 
3.5 
pF 


Cio 
Vo-3VorO 
12 
12 
pF 
t All typical values are at VCC - 3.3 V, TA - 25°C. 


:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused pins at VCC or GND 
~ This is the increase in supply current for each input that is at the specified TIl 
voltage level rather than VCC or GND. 
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timing requirements 
over recommended operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


SN54lVT16500 
SN74lVT16500 


VCC = 3.3 V 
VCC = 2.7 V 
VCC=3.3V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
125 
0 
150 
0 
125 
MHz 


lE high 
3.3 
3.~ 
3.3 
3.3 
tw 
Pulse duration 
'1$ 


ns 
ClK 
high or low 
3.3 
3.3 
3.3 


A before ClKAB.!. 
1.8 
~.1 
1.8 
1.1 


B before ClKBA.!. 
1.9 
(( 
1.2 
1.9 
1.2 
tsu 
Setup time 
A or B before lE.!. , ClK 
high 
2.2 
~ 
1.3 
2.2 
1.3 
ns 


A or B before lE.!. , ClK 
low 
2.7 
ff 
1.9 
2.7 
1.9 


A or Balter 
ClK.!. 
1.2 
q,..•. 
1.2 
1.2 
1.2 
th 
Hold time 
A or Balter 
lE.!. 


ns 
0.9 
1.1 
0.9 
1.1 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54lVTl6500 
SN74lVTl6500 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
VCC = 3.3 V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
125 
150 
125 
MHz 


tplH 
1.7 
5.8 
7 
1.7 
3 
5.4 
6.8 
BorA 
AorB 


;~ 


ns 
tpHl 
1.6 
6 
7.8 
1.6 
3.2 
5.9 
7.7 


tplH 
2.3 
7.3 
S' 
8.9 
2.3 
4 
7 
8.5 
lEBA 
or lEAB 
AorB 
~ 


ns 
tpHl 
2.7 
8.2 
9.8 
2.7 
4.3 
7.9 
9.7 


tplH 
ClKBAor 
2 
74 
8.8 
2 
4.1 
7 
8.3 


ClKAB 
AorB 
lI1 


ns 
tpHl 
2.4 
10 
2.4 
4.4 
7.9 
9.9 


tpZH 
OEBAor 
1.2 
~.2 
6.1 
1.2 
3 
5 
5.9 
OEAB 
AorB 
1.5 
.••• 5.9 
ns 
tpZl 
7 
1.5 
3 
5.8 
6.9 


tpHZ 
OEBAor 
2.7 
7.7 
8.6 
2.7 
4.6 
7.4 
8.3 


OEAB 
AorB 
ns 


IPLZ 
2.8 
7.3 
7.7 
2.8 
4.7 
6.7 
7.2 
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From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


S1 
o 
Openr 


D 


Timing 
Input 


2.7V 


OV 
Data Input 


I4---tw~ 
I 
1_--- 


Input 3 
X.. 
1_.5_V 
__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
--V1 •.. 
1._5_V__ 
X1.5V 
---l':\ 
I 
OV 


tpLH -H 
~ 
tPHL 
I 
I 
I 
~-- 
VOH 
I 
!1.5V 
I 
1.5V 
I 
I 
VOL 


tPHL --1.--.1 
~ 
tPLH 


I 
~I 
VOH 
\1.5V 
T1.5V 
",", 
.6-. 
VOL 


Output 
Waveform 
1 
S1 at BV 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tPLH/tpHL 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


-------;<1.5 V 
------·1'------- 
OV 


~ 
_ __ *1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=X1.5 
V 
~",1_.5_V 
_ 


tPZL~ 
14- 
I 
I 
'ItpLZ --.l ~ 
--I-~. 
I 1/-- 
3V 
I 
,1.5 
V 
I EVOL+0.3V 
I 
' 
IT 
--- 
VOL 
I 
I tPHZ~ 
j4- 


tPZH~ 
j4- 
I 
1----...----- 
VOH 
!1.5V 
~H-0.3V 
___ 
..J. 
- 
-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo - 50 0. tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54LVT16501... WD PACKAGE 
SN74LVT16501... DGGOR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
WidebusT" 
Family 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 
• 
UBP" (Universal 
Bus Transceiver) 
Combines 
D-Type Latches and D-Type 
Flip-Flops for Operation In Transparent, 
Latched, or Clocked Mode 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes 
High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 38o-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


OEAB 
LEAB 
Ai 
GND 
A2. 


A3 
Vcc 
A4 


A5 


A6 
GND 


A7 
A8 


A9 
A10 
A11 
A12 
GND 
A13 
A14 
A15 
Vcc 
A16 
A17 
GND 
A18 
OEBA 
LEBA 


1 V 56 
2 
55 
3 
54 
4 
53 
5 
52 
6 
51 
7 
50 
8 
49 
9 
48 
10 
47 
11 
46 
12 
45 
13 
44 
14 
43 
15 
42 
16 
41 
17 
40 
18 
39 
19 
38 
20 
37 
21 
36 
22 
35 
23 
34 
24 
33 
25 
32 
26 
31 
27 
30 
28 
29 


GND 
CLKAB 


B1 
GND 
B2 


B3 
Vcc 
B4 
B5 
B6 
GND 


B7 


B8 


B9 
B10 
B11 
B12 
GND 
B13 
B14 
B15 
Vcc 
B16 
B17 
GND 
B18 
CLKBA 
GND 


description 


The 'LVT16S01 
are 18-bit universal 
bus transceivers 
designed 
for low-voltage 
(3.3-V) VCC operation, 
but with 
the capability 
to provide 
a TIL 
interlace 
to a S-V system 
environment. 


Data flow in each direction 
is controlled 
by output-enable 
(OEAB and OEBA), 
latch-enable 
(LEAB and LEBA), 
and clock (CLKAB and CLKBA) 
inputs. For A-to-B data flow, the devices operate 
in the transparent 
mode when 
LEAB is high. When LEAB is low, the A data is latched 
if CLKAB 
is held at a high or low logic level. If LEAB is 
low, the A-bus data is stored in the latch/flip-flop 
on the low-to-high 
transition 
of CLKAB. 
When OEAB is high, 
the outputs 
are active. When OEAB is low, the outputs 
are in the high-impedance 
state. 
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description 
(continued) 


Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, and CLKBA. The output enables 
are 
complementary 
(OEAB is active high and OEBA is active low). 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor. The minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. OE 
should be tied to GND through 
a pull down resistor; the minimum value of the resistor is determined 
by the 
current-sourcing 
capability 
of the driver. 


The SN74LVT16501 
is available in Tl's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 
which provide twice the input/output 
(I/O) pin count and functionality 
of standard small-outline 
packages in the 
same printed-eircuit-board 
area. 


The SN54LVT16501 
is characterized 
for operation over the full military temperature 
range of -55·C 
to 125·C. 


The SN74LVT16501 
is characterized 
for operation from -40·C 
to 85·C. 


FUNCTION TABLEt 


INPUTS 
OUTPUT 


OEAB 
LEAB 
CLKAB 
A 
B 


L 
X 
X 
X 
Z 


H 
H 
X 
L 
L 


H 
H 
X 
H 
H 


H 
L 
i 
L 
L 


H 
L 
i 
H 
H 


H 
L 
H 
X 
Bo'*' 


H 
L 
L 
x 
Bo§ 
t A-to-B data flow is shown; B-to-A flow is similar but 


uses OEBA, LEBA, and CLKBA. 
'*'Output level before the indicated steady-state 
input 
conditions 
were established, 
provided 
that CLKAB 
was high before LEAB went low 
§ Output level before the indicated steady-state 
input 
conditions were established 
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OEAB 
CLKAB 


LEAB 


OEBA 
CLKBA 


LEBA 
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1 
EN1 
55 
2C3 
2 
L...t:, 
C3 
G2 
27 
I'. EN4 
30 
5C6 
28 
l-t, 
C6 
G5 
r 
3 
., 
54 
L.- 


3D 
1 
1';7,.J 
4V 
1 
60 
5 
52 


6 
51 


8 
49 


9 
48 


10 
47 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


19 
38 


20 
~ 
37 


21 
36 


23 
34 


24 
33 


26 
31 
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OEAB 


CLKAB 
55 


2 
LEAB 


LEBA 
28 


30 
CLKBA 


10 


C1 
CLK 


10 
C1 
CLK 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted}t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16501 
96 mA 
SN74LVT16501 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16501 
48 mA 
SN74LVT16501 
64 mA 
Input clamp current, 11K(VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Operating free-air temperature range,TA: SN54LVT16501 
. . . . . . . . . . . . . . . . . . . . . . . . . .. 
-55°C to 125°C 
SN74LVT16501 
-40°C to 85°C 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Va> 
Vcc. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Therma/Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Techno/ogy 
Data Book, literature number SCBD002B. 


SN54LVT16501 
SN74LVT16501 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3·11 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
!G 
2 
V 


VIL 
Low-level input voltage 
lb.8 
0.8 
V 


VI 
Input voltage 
It" 5.5 
5.5 
V 


IOH 
High-level output current 
$.) 
-24 
-32 
mA 


IOL 
Low-level output current 
.s 
48 
64 
mA 


At/AY 
Input transition rise or fall rate 
IOutputs enabled 
F 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


SN54LVT16501 
SN74LVT16501 
PARAMETER 
TEST CONDITIONS 
TYpt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 2.7 V, 
11=-18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAx:I=, 
10H =-100 
IiA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
10H =-8mA 
2.4 
2.4 
VOH 
V 
10H =-24 
mA 
2 
VCC-3 
V 
10H --32 
mA 
2 


taL - 100 IiA 
0.2 
0.2 
VCC-2.7V 
10L - 24 mA 
0.5 
0.5 


10L- 
16mA 
0.4 
0.4 
VOL 
V 


IOL-32 
mA 
0.5 
0.5 
VCC-3V 
tOL=48 
mA 
0.55 


10L- 
64mA 
# 
0.55 


VCC-3.6V, 
VI - VCC or GND 
~ 
±1 
±1 
Control pins 
VCC - 0 or MAx:I=, 
VI =5.5 V 
n4:' 
10 
10 


II 
VI-5.5V 
/:- 
20 
20 
IiA 


AorB 
ports§ 
VCC - 3.6 V 
VI-VCC 
~ 
1 
1 


VI = 0 
~ 
-5 
-5 


loff 
VCC-O, 
VI or Va - 0 to 4.5 V 
..•. 
±100 
IiA 


VI-0.8 
V 
75 
75 
II(hold) 
A or B ports 
VCC - 3 V 
VI -2V 
-75 
-75 
IiA 


10ZH 
VCC - 3.6 V, 
Va- 
3V 
1 
1 
IiA 


10ZL 
VCC-3.6V, 
Va = 0.5 V 
-1 
-1 
IiA 


Outputs high 
0.12 
0.12 


ICC 
Vcc 
- 3.6 V, 
10=0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.12 
0.12 


"'ICC~ 
VCC - 3Vto 
3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
3.5 
3.5 
pF 


Cio 
Vo-3VorO 
12 
12 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25°C. 
; For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused pins at VCC or GND 
\I This is the increase in supply current for each input that is at the specified TTL vo~age level rather than VCC or GND. 
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timing requirements 
over recommended operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


SN54lVT16501 
SN74lVT16501 
vcc = 3.3 V 
VCC=2.7V 
vcc = 3.3 V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
125 
0 
150 
0 
125 
MHz 


lE high 
3.3 
3.1i,.. 
3.3 
3.3 
tw 
Pulse duration 
1$- 
ns 
ClK 
high or low 
3.3 
3.3 
3.3 


A before ClKABi 
1.6 
~.1 
1.6 
2.1 


B before ClKBA i 
1.6 
,C{2.1 
1.6 
2.1 
tsu 
Setup time 
A or B before lEt, 
CLK high 
2.6 
~ 
2.6 
ns 
1.9 
1.9 


A or B before LEt, CLK low 
2 
0' 
1.3 
2 
1.3 


A or B after CLKi 
2 
-0.-- 
2.1 
2 
2.1 
lh 
Hold time 
A or B after LEt 
ns 
0.9 
1.2 
0.9 
1.2 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54lVT16501 
SN74lVT16501 


PARAMETER 
FROM 
TO 
VCC=3.3V 
VCC = 2.7 V 
VCC = 3.3 V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
125 
150 
125 
MHz 


IpLH 
1.7 
5.4 
5.8 
1.7 
3 
5.4 
6.8 
BorA 
AorB 
~ 


ns 
IpHL 
1.6 
6 
7.8 
1.6 
3.2 
5.9 
7.7 


IpLH 
2.3 
7.3 
~. 
9 
2.3 
4 
7 
8.5 
LEBAorLEAB 
AorB 
~ 


ns 
tpHL 
2.7 
8.2 
9.8 
2.7 
4.3 
7.9 
9.7 


tPLH 
CLKBAor 
2.5 
8.~ 
9.7 
2.5 
4.1 
7.9 
9.2 


CLKAB 
AorB 
~ 
ns 
tpHL 
3.5 
10.7 
3.5 
5.4 
8.9 
10.4 


IPZH 
OEBAor 
OEAB 
1.2 
d$.1 
6.1 
1.2 
3 
5 
5.9 
AorB 
1.5 
"5.9 
ns 
IPZL 
7 
1.5 
3 
5.8 
6.9 


tpHZ 
OEBAorOEAB 
2.7 
7.5 
8.5 
2.7 
4.6 
7.4 
8.3 
AorB 
ns 
tpLZ 
2.8 
6.8 
7.5 
2.8 
4.7 
6.7 
7.2 
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From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


S1 
0 Open 
TEST 
S1 


tPLH!lPHL 
Open 


tpLZitpZL 
6V 


tpHZ/tpZH 
GND 


------, 
,..----- 
2.7V 


Timing 
Input 
;(~5::: 
0 V 


14 
I 
~ 
Itsu~th 
I 


I 
~2.7V 


Date Input 
)(1.5 
V 
~ 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


14-- tw ----+I 
~ 
1,. 
2.7V 


Input 
~ 
"'",,1_.5_V__ 
OV 


J1•5V 
):(1.5 
V 


2.7V 
J1.5V 
):(1.5 
V 


2.7V 


Input 
Output 
Control 
OV 
OV 


tPLH~ 
~tPHL 
tpZL -.I *- 
I 


I 
I tpLZ -.l l+- 


I 
I 
Ir-- 
VOH 
Output 
I 
I 
I I 
3V 
Output 
I 
11.5VI 
~ 
Waveform 
1 
I 
\1.5 
V 
I PL+O.3V 
S1 at 6V 
I 
I 
I 
VOL 
(see Note B) 
I 
--- 
VOL 


tPHL --1.---.l 
~ 
tpLH 
I 
I 
tPHZ -+l 
j+- 


Output 
tPZH~ 
j+- 
I 


'\ 
Y;;;VOH 
I 
--- 
VOH 
Waveform 
2 
11.5V 
~H-0.3V 
Output 
1.5V~:'~ 
VOL 
S1 at GND 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
ENABLE 
AND DISABLE 
TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal cond~ions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output Is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ,;;10 MHz, Zo • 50 n, tr,;; 2.5 ns, tf';; 2.5 ns. 


D. 
The outputs are measured one at a time w~h one trans~ion per measurement. 
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SN54LVT16543 
•.. 
WD PACKAGE 
SN74LVT16543 
••. 
DGG OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebusn~ Family 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOLP (Output Ground Bounce) 
< O.SV at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 3SQ-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center 
Spacings 


description 


The 'LVT16543 are 16-bit registered transceivers 
designed for low-voltage 
(3.3-V) VCC operation, 
but with the 
capability 
to provide a TIL 
interface to a 5-V system environment. 
These devices can be used as two a-bit 
transceivers 
or one 16-bit transceiver. 
Separate 
latch-enable 
(LEAB or LEBA) and output-enable 
(OEAB or 
OEBA) inputs are provided for each register to permit independent 
control in either direction 
of data flow. 


The A-to-B enable (CEAB) input must be low in order to enter data from A or to output data from B. If CEAB 
is low and LEAB is low, the A-to-B latches are transparent; 
a sUbsequent 
low-to-high 
transition 
of LEAB puts 
the A latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect 
the data present at the output of the A latches. Data flow from B to A is similar but requires using the CEBA, 
LEBA, and OEBA inputs. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


10EAB 
1LEAB 
1CEAB 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 


2A3 
GND 
2A4 


2A5 


2A6 
vcc 
2A7 


2A8 
GND 
2CEAB 
2LEAB 
20EAB 


1 U 56 


2 
55 


3 
54 
4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 
15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 
21 
36 


22 
35 
23 
34 


24 
33 


25 
32 
26 
31 
27 
30 
28 
29 


10EBA 
1LEBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 


2B4 


2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2LEBA 
20EBA 


UNLESS 
OTHERWISE 
NOTED thll 
•• PRODUCl1OI4 
DATA 
Inform.don 
CUlTWlt • 
of tb11cltk»n 
date. Produetl 
conform 
10 
~~ft~:on:.c:..U:-ng 
~ ofno~~~"1~I=-=~or:,,,, 
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• 
description 
(continued) 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pull up 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74lVT16543 
is available in TI's shrink small-outline 
(Dl) and thin shrink small-outline 
(DGG) packages, 
which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the same 
printed-eircuit-board 
area. 


The SN54lVT16543 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The SN74lVT16543 
is characterized 
for operation 
from -40°C 
to 85°C. 


10EBA 


1CEBA 


1LEBA 


10EAB 


1CEAB 


1LEAB 


20EBA 


2CEBA 


2LEBA 


20EAB 


2CEAB 


2LEAB 


56 
r-.. 1EN3 
54 
•.. 


G1 
55 
•.. 


1C5 
1 
•.. 2EN4 
3 
r-.. G2 
2 
r-.. 2C6 
29 
r-.. 7EN9 
31 
r-.. G7 
30 
r-.. 7C11 
28 
•.. 


8EN10 
26 
•.. 


G8 
27 
•.•8C12 


5 
, 
... 
52 
L 
V3 
50 -.-J 
60 
4V 
6 
51 


8 
49 


9 
~ 
48 


10 
47 


12 
45 


13 
44 


14 
43 


15 
42 
L 
V9 
110 -.-J 
120 
10V 
18 
41 


17 
- 
40 


19 
38 


20 
37 


21 
36 


23 
34 


24 
,~ 
33 
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55 
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20EBA 
29 


2CEBA 
31 


2LEBA 
30 


20EAB 
28 


2CEAB 
26 


2LEAB 
27 


2A1 
15 
C1 


10 
42 2B1 


C1 


10 
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FUNCTION TABLEt 
(each 8-blt section) 


INPUTS 
OUTPUT 


CEAB 
LEAB 
OEAB 
A 
B 


H 
X 
X 
X 
Z 


X 
X 
H 
X 
Z 


L 
H 
L 
X 
Bot 


L 
L 
L 
L 
L 


L 
L 
L 
H 
H 
t A-to-B data flow is shown; B-to-A flow control is the 
same except that ~ uses CEBA, LEBA, and OEBA. 


t Output level before the Indicated steady-state 
input 
conditions were established 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply 
voltage 
range, 
Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 7 V 
Voltage 
range applied 
to any output 
in the high state or power-off 
state, Vo (see Note 1) 
-0.5 
V to 7 V 
Current 
into any output 
in the low state, 
10:SN54LVT16543 
96 mA 
SN74LVT16543 
128 mA 
Current 
into any output 
in the high state, 
10 (see Note 2): SN54LVT16543 
48 mA 
SN74LVT16543 
64 mA 
Input clamp 
current, 
11K(VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0) 
-50 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


§Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions" is not 


implied. Exposure to absolute-maxi mum-rated cond~ions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-vo~age 
ratings may be exceeded ff the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > Vee. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVT16543 
SN74LVT16543 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
/$ 
2 
V 


VIL 
Low-level input voltage 
i~-:a 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


IOH 
High-level output current 
r~ 
-24 
-32 
mA 


IOL 
Low-level output current 
~ 
48 
64 
mA 
totltov 
Input transition rise or fall rate 
IOutputs enabled 
~ 
10 
10 
nslY 


TA 
Operating free-air temperature 
~-55 
125 
-40 
85 
·C 


~TEXAS 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCBS148C 
- MAY 1992 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVT16543 
SN74LVT16543 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V. 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H --100vA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC - 3 V 
10H --32 
mA 
2 


10L - 100 vA 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 
10L-32 
mA 
0.5 
0.5 
VCC -3 
V 


IOL-48 
mA 
0.55 


10L- 
64 mA 
l#' 
0.55 


VCC -3.6 
V, 
VI - VCC or GND 
~. 
±1 
±1 


VCC - 0 or MAXI:, 
VI-5.5 
V 
Control inputs 


LJ~" 
10 
10 


II 
VI -5.5V 
r~ 
20 
20 
vA 


VCC -3.6V 
VI -VCC 
A or B ports§ 
~ 
5 
5 


VI-O 
$I 
-10 
-10 


loff 
VCC -0. 
VI or Vo - 0 to 4.5 V 
~ 
±100 
vA 


II(hold) 
VCC-3 
V 
VI-0.8 
V 
:AorBPorts 
75 
75 


VI-2V 
-75 
-75 
vA 


10ZH 
VCC-3.6V• 
VO-3V 
1 
1 
vA 


10ZL 
VCC-3.6V• 
VO- 
0.5V 
-1 
-1 
vA 


Outputs high 
0.12 
0.12 


ICC 
Vcc-3.6V, 
10-0• 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.12 
0.12 


dlCCIl 
VCC - 3 Vto 3.6 V. 
One Input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
4 
4 
pF 


Cio 
Vo - 3 Vor 
0 
13 
13 
pF 


t All typical values are at VCC - 3.3 V. TA _ 25°C. 


:j: For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§ Unused pins at VCC or GND 
Il This is the increase in supply current for each input that is at the specified TIL vollage level rather than VCC or GND. 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
3CBS148C- 
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JULY 1995 


liming requirements 
over recommended operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


SN54LVT16543 
SN74LVT16543 


VCC=3.3V 
VCC=2.7V 
vcc = 3.3 V 
vcc = 2.7 V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration. LEAB or LEBA low 
3.3 
3.3 
3.3 
3.3 
ns 


A or B before LEABt 
or 
Data high 
0.8 
O.~ 
0.8 
0.5 


LEBAt 
Data low 
:1St 
ns 
1.5 
1.5 
1.9 
tsu 
Setup time 
A or B before CEABt 
or 
Data high 
0.7 
,.,J:lK.4 
0.7 
0.4 


CEBAt 
Data low 
~-1.9 
ns 
1.6 
1.6 
1.9 


A or B after LEABt 
or 
Data high 
0.8 
A 
0 
0.8 
0 


LEBAt 
Data low 
;;>- 
ns 
1.2 
1.3 
1.2 
1.3 
th 
Hold time 
'( 
A or B after CEABt 
or 
Data high 
0.8 
0 
0.8 
0 


CEBAt 
Data low 
ns 
1.3 
1.4 
1.3 
1.4 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


SN54LVT16543 
SN74LVT16543 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC = 2.7 V 
VCC=3.3V 
VCC = 2.7 V 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


tpLH 
1.4 
5 
5.8 
1.4 
2.7 
4.6 
5.5 
AorB 
BorA 
ns 
tpHL 
1.3 
4.7 
5.9 
1.3 
2.9 
4.6 
5.8 


tpLH 
LE 
1.3 
6.8 
~ 
8.5 
1.7 
3.7 
6.3 
8.1 
AorB 
~ 


ns 


tPHL 
1.5 
6.5 
8.3 
1.9 
3.7 
6 
7.8 


tPZH 
DE 
AorB 
1.4 
6 
~~ 
7.7 
1.5 
3.3 
5.8 
7.6 
6.t. 
ns 
tPZL 
1.6 
8.4 
1.6 
3.3 
6.2 
8.2 


tPHZ 
DE 
2 
~ 
7.3 
2 
4.1 
6.5 
7.1 
AorB 
.!:W6 
ns 
tpLZ 
2.7 
6.2 
2.7 
3.9 
5.8 
5.9 


tpZH 
CE 
1.4 
~ 
6.2 
7.7 
1.5 
3.3 
6 
7.6 
AorB 
ns 
tpZL 
1.6 
6.6 
8.5 
1.7 
3.3 
6.4 
8.3 


tpHZ 
CE 
2 
6.6 
7.2 
2 
4.1 
6.4 
7.1 
AorB 
ns 
tpLZ 
2.6 
5.6 
5.9 
2.6 
4 
5.4 
5.6 
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SN54LVT16543,SN74LVT16543 
3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
seas,48C 
- MAY' 992- REVISEDJULY' 995 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


S1 
o Openr 


D 


Timing 
Input 


2.7 V 


OV 
Date Input 


I4--tw~ 
1 
1--- 


Input3 
oIX ••1._5_V 
__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


TEST 
S1 


tPLHftPHL 
Open 


tPU1tPZL 
6V 


tPHZItPZH 
GND 


------'1(1.5 
V 
------·1'------- 
ov 


~ 


__oI)k1.5V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
):(1.5 
V 
2.7V 
~1.5V 
):(1.5 
V 
2.7V 


Input 
Output 
Control 
OV 
OV 
II 
~ 
tPZL -., 
I+- 
1 


I 
tPLH~ 
1 
tPHL 
Output 
I 
:tpu-.l 
j4- 
3V 


Output 
I 
I 
~VOH 
Waveform 
1 
1\ 
I 
~L+O.3V 
V 
I 
!1.5V 
i 
1.5V 
S1 at6V 
11•5V 
I 
I 
I 
VOL 
(see Note B) 
I 
I 
---- 
OL 
I 
~tPLH 
I 
ItPHZ--+I 
j+- 


tPHL~ 
Output 
tPZH-., 
j4- 
I 


\1.5 
V 
FVOH 
Waveform 
2 
!1.5V 
\(>H-O.3V 
VOH 
Output 
S1 atGND 
1.5V 
(see Note B) 
-- 
VOL 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with Internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s; 10 MHz, Zo • 50 n. tr :s;2.5 ns, tf:S;2.5 ns. 
D. 
The outputs are measured one at a time with one trans~ion per measurement. 


~TEXAS 
INSTRUMENTS 


SN54LVT16600,SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL 
BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
SCESOOIA - JULY 1994 - REVISED JULY 1995 


SN54LVT16600 
••• WD PACKAGE 
SN74LVT16600 
••• 
DGG OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
WldebusTl• 
Family 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
UBT'M (Universal Bus Transceiver) 
Combines 
D-Type Latches and D-Type 
Flip-Flops 
for Operation In Transparent, 
latched, 
or Clocked Mode 


• 
Typical VOlP (Output Ground Bounce) 
< O.SVat VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
Mll-STD-883C, 
Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
latch-Up 
Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support live 
Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB layout 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 3So-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center 
Spacings 


OEAB 
LEAB 


A1 
GND 
A2. 


A3 
Vcc 
A4 


A5 


A6 
GND 


A7 


A8 
A9 
A10 
A11 
A12 
GND 
A13 
A14 
A15 
Vcc 
A16 
A17 
GND 
A18 
OEBA 
LEBA 


1 
U 
56 
CLKENAB 
2 
55 
CLKAB 
3 
54 
B1 
4 
53 
GND 
5 
52 
B2 
6 
51 
B3 
7 
50 
Vcc 
8 
49 
B4 
9 
48 
B5 
10 
47 
B6 
11 
46 
GND 
12 
45 
B7 
13 
44 
B8 
14 
43 
B9 
15 
42 
B10 
16 
41 
B11 
17 
40 
B12 
18 
39 
GND 
19 . 
38 
B13 
20 
37 
B14 
21 
36 
B15 
22 
35 
Vcc 
23 
34 
B16 
24 
33 
B17 
25 
32 
GND 
26 
31 
B18 
27 
30 
CLKBA 
28 
29 
CLKENBA 


description 


The 'LVT16600 
are 18-bit universal bus transceivers 
designed for low-voltage 
(3.3-V) VCC operation, 
but with 
the capability 
to provide a TTl 
interlace to a 5-V system environment. 
These 18-bit universal bus transceivers 
combine 
Ootype latches and O-type flip-flops to allow data flow in transparent, 
latched, and clocked modes. 


PRODUCT PREVIEW informationconcema proch,tctl In 1M tonnllN' 
or 
design ph.. 
ot 
dt¥tk»pment. 
ChltlCtntlc 
dati 
and other 
specifications art design goIls. TU8IlnstrumtntlrtMrvtI 
the right 10 
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HN54LVT16600, 
SN74LVT16600 
~1.3-VABT 18-BIT UNIVERSAL 
BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
ECES001A-JULY 
1994- 
REVISED 
JULY 1995 
• 
description 
(continued) 


Data flow in each direction is controlled 
by output-enable 
(OEAB and OEBA), latch-enable 
(LEAB and LEBA), 
and clock 
(CLKAB 
and CLKBA) 
inputs. The clock can be controlled 
by the clock-enable 
(CLKENAB 
and 
CLKENBA) 
inputs. For A-to-B data flow, the device operates in the transparent 
mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data 
is stored in the latch/flip-flop 
on the high-to-Iow transition 
of CLKAB. Output enable OEAB is active low. When 
OEAB is low, the outputs are active. When OEAB is high, the outputs are in the high-impedance 
state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


Active bus-hold circuitry 
is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN7 4LVT16600 
is available in TI's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 


which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the same 
printed-eircuit-board 
area. 


The SN54LVT16600 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. 
The SN74LVT16600 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


CLKENAB 
OEAB 
LEAB 
CLKAB 
A 
B 


X 
H 
X 
X 
X 
Z 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 


H 
L 
L 
X 
X 
BO* 


H 
L 
L 
X 
X 
BO* 


L 
L 
L 
J. 
L 
L 


L 
L 
L 
J. 
H 
H 


L 
L 
L 
H 
X 
BO* 


L 
L 
L 
L 
x 
BO§ 
t A-to-B data flow is shown: B-to-A flow Is similar but uses OEBA, 
LEBA, CLKBA, and CLKENBA. 


* Output level before the indicated steady-state input conditions were 
established 
§ Output level before the indicated steady-state input conditions were 
established, 
provided that CLKAB was low before LEAB went low 
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JULY 1995 


CE 
10 
C1 
ClK 


CE 
10 


C1 
ClK 
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I 
:lbsolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16600 
96 mA 
SN74LVT16600 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16600 
48 mA 
SN74LVT16600 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package . .. .. . .. .. .. .. . .. 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended 
operating conditions· 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This current flows only when the output is in the high state and Vo > VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBDOO2B. 


SN54LVT16600 
SN74LVT16600 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


l>.t1l>.v 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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SN54LVT16600,SN74LVT16600 
3.3-V ABT 18-BIT UNIVERSAL 
BUS TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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1994 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVT16600 
SN74LVT16600 
PARAMETER 
TEST CONDITIONS 
TYpt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC -2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX;, 
10H - -100 
IJA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC- 
3V 
10H --32mA 
2 


10L - 100 IJA 
0.2 
0.2 
VCC-2.7V 
10L - 24 mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC-3 
V 
IOL-48 
mA 
0.55 


IOL-64 
mA 
0.55 


VCC-3.6V, 
VI - VCC or GND 
Control 
±1 
±1 


VCC - 0 or MAX:!:, 
VI-5.5V 
Inputs 
10 
10 


II 
VI-5.5V 
20 
20 
IJA 


VCC-3.6V 
VI-VCC 
AorBports§ 
5 
5 


VI-O 
-10 
-10 


loff 
VCC-O, 
VI or Vo - 0 to 4.5 V 
±100 
IJA 
IVI-0.8V 
75 
75 
II(hold) 
VCC -3 
V 
VI-2V 
AorBports 
-75 
-75 
IJA 


10ZH 
VCC -3.6 
V, 
VO-3V 
1 
1 
IJA 


10ZL 
VCC -3.6 
V, 
VO- 
0.5 V 
-1 
-1 
IJA 


Outputs high 
0.12 
0.12 


ICC 
VCC-3.6V• 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.12 


alCCll 
VCC - 3 V to 3.6 V, 
One Input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3 
VorO 
3.5 
3.5 
pF 


Cio 
Vo-3VorO 
12 
12 
pF 
t All typical values are at VCC - 3.3 V, TA - 25°C. 
:!:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused pins at VCC or GND 
11This is the increase in supply current for each input that is at the specified TIL vottage level rather than VCC or GND. 
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SN54LVT16601 
...WD 
PACKAGE 
SN74LVT16601 
•..DGG 
OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7V 


• 
UBTTM (Universal 
Bus Transceiver) 
Combines 
D-Type Latches and D-Type 
Flip-Flops 
for Operation In Transparent, 
Latched, or Clocked Mode 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 38Q-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-to-Center 
Spacings 


OEA8 
LEA8 
Al 
GND 
A2. 


A3 
vcc 
A4 
A5 


A6 
GND 
A7 


A8 
A9 
Al0 
All 
A12 
GND 
A13 
A14 
A15 
Vcc 
A16 


A17 
GND 
A18 
OE8A 
LE8A 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


CLKENA8 
CLKA8 
81 
GND 
82 
83 
Vcc 
84 
85 
86 
GND 
87 
88 
89 
810 
811 
812 
GND 
813 
814 
815 
Vcc 
816 
817 
GND 
818 
CLK8A 
CLKEN8A 


description 


The 'LVT16601 are 18-bit universal bus transceivers designed for low-voltage (3.3-V) VCC operation, but with 
the capability to provide a TIL interlace to a S-V system environment. These 18-bit universal bus transceivers 
combine Ootypelatches and Ootypeflip-flops to allow data flow in transparent, latched, and clocked modes. 


PRODUCT 
PREV1EW informationconcern. productIln 
the 'ormltlvl or 
design ph... 
of development Charactld.tIc 
dill 
and other 
apeclfleatlonl Ire deaJgn goals. TtlIIlnatrumlnll rtIIrvtI the rtght to 
theng. 
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description 
(continued) 


Data flow in each direction 
is controlled 
by output-enable 
(OEAB and OEBA), latch-enable 
(LEAB and LEBA), 
and clock 
(CLKAB 
and CLKBA) 
inputs. 
The clock can be controlled 
by the clock-enable 
(CLKENAB 
and 
CLKENBA) 
inputs. For A-to-B data flow, the device operates in the transparent 
mode when LEAB is high. When 
LEAB is low, the A data is latched if CLKAB is held at a high or low logic level. If LEAB is low, the A-bus data 
is stored in the latchlflip-flop 
on the low-to-high 
transition 
of CLKAB. Output enable OEAB is active low. When 
OEAB is low, the outputs are active. When OEAB is high, the outputs are in the high-impedance 
state. Data flow 
for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CLKENBA. 


Active bus-hold 
circuitry 
is provided 
to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVT16601 
is available in Tl's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 
which 
provide 
twice 
the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the same 
printed-eircuit-board 
area. 


The SN54LVT16601 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The SN74LVT16601 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 
CLKENAB 
OEAB 
LEAB 
CLKAB 
A 
B 


X 
H 
X 
X 
X 
Z 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 


H 
L 
L 
X 
x 
Bo:l: 


H 
L 
L 
X 
x 
Bo:l: 


L 
L 
L 
i 
L 
L 


L 
L 
L 
i 
H 
H 


L 
L 
L 
L 
x 
Bo:l: 


L 
L 
L 
H 
x 
Bo§ 
t A-to-B 
data flow is shown: 
B-to-A 
flow is similar 
but uses oEBA, 
LEBA, 
CLKBA, 
and CLKENBA. 


:I:Output 
level before the indicated 
steady-state 
input conditions 
were 
established 


§ Output level before the indicated 
steady-state 
input conditions 
were 
established, 
provided 
that CLKAB 
was low before 
LEAB went low 
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CE 
10 


C1 
ClK 


CE 
10 


C1 
ClK 


V 


To 17 Other Channels 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16601 
96 mA 
SN74LVT16601 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16601 
48 mA 
SN74LVT16601 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVTl6601 
SN74LVT16601 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level Input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


tltltlv 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·c 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54lVTl6601 
SN74lVT16601 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX:!:. 
10H - -100 IlA 
VCC-0.2 
VCC-0.2 


VCC _2.7V. 
IOH--8mA 
2.4 
2.4 
VOH 
V 
10H --24 
mA 
2 
VCC - 3 V 
10H --32 
mA 
2 


10l - 100 IIA 
0.2 
0.2 
VCC-2.7V 
IOl-24 
mA 
0.5 
0.5 


IOl-16 
mA 
0.4 
0.4 
Val 
V 
IOl-32 
mA 
0.5 
0.5 
VCC-3V 
IOl-48mA 
0.55 


IOl-64 
mA 
0.55 


VCC -3.6 
V, 
VI = VCC or GND 
Control 
±1 
±1 


VCC - 0 or MAX:!:. 
VI-5.5V 
inputs 
10 
10 


II 
VI-5.5V 
20 
20 
IlA 


VCC -3.6V 
VI-VCC 
A or B ports§ 
5 
5 


VI-O 
-10 
-10 


loff 
VCC -0, 
VI or Va - 0 to 4.5 V 
±100 
IlA 


VI-0.8V 
75 
75 
II(hold) 
VCC - 3 V 
VI-2V 
Aor 
B ports 
-75 
-75 
IIA 


10ZH 
VCC -3.6V. 
VO=3 
V 
1 
1 
IlA 


10Zl 
VCC -3.6V, 
VO-0.5V 
-1 
-1 
IlA 


Outputs high 
0.12 
0.12 


ICC 
VCC-3.6V, 
10-0• 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.12 


dlCCIl 
VCC - 3 V to 3.6 V. 
One input at VCC - 0.6 V. 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
3.5 
3.5 
pF 


Cio 
VO-3VorO 
12 
12 
pF 
t All typical values are at VCC = 3.3 V. TA = 25°C. 
:!:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§ Unused pins at VCC or GND 
IIThis is the increase in supply current for each input that is at the specified TTl 
vottage level rather than VCC or GND. 
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SN54LVT16646...WD PACKAGE 
SN74LVT16646...DGG OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABn 
Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 


• 
Support Mixed-Mode Signal Operation (5-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Support Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed SWitching Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages and 38Q-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center 
Spacings 


description 


The 'LVT16646 are 16-bit bus transceivers designed for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TTL interface to a 5-V system environment. 


These devices can be used as two 8-bit transceivers or one 16-bit transceiver. Data on the A or B bus is clocked 
into the registers on the low-to-high transition of the appropriate clock (CLKAB or CLKBA) input. Figure 1 
illustrates the four fundamental bus-management functions that can be performed with the 'LVT16646. 


Output-enable (OE) and direction-control (DIR) inputs are provided to control the transceiver functions. In the 
transceiver mode, data present at the high-impedance port may be stored in either register or in both. The 
select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. The circuitry 
used for select control eliminates the typical decoding glitch that occurs in a multiplexer during the transition 
between stored and real-time data. The direction control (DIR) determines which bus receives data when OE 
is low. In the isolation mode (OE high), A data may be stored in one register and/or B data may be stored in the 
other register. 


1DIR 
1CLKAB 
1SAB 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2SAB 
2CLKAB 


2DIR 


1 V 56 


2 
55 
3 
54 
4 
53 
5 
52 
6 
51 
7 
50 
8 
49 
9 
48 
10 
47 
11 
46 
12 
45 
13 
44 
14 
43 
15 
42 
16 
41 
17 
40 
18 
39 
19 
38 
20 
37 
21 
36 
22 
35 
23 
34 
24 
33 
25 
32 
26 
31 
27 
30 
28 
29 


10E 
1CLKBA 
1SBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20E 
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description 
(continued) 


When an output function is disabled, the input function is still enabled and may be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability of the driver. 


The SN7 4LVT16646 is available in TI's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 
which 
provide 
twice the I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in the same 
printed-eircuit-board 
area. 


The SN54LVT16646 
is characterized 
for operation over the full military temperature 
range of -55°C 
to 125°C. 


The SN74LVT16646 
is characterized 
for operation from -40°C 
to 85°C. 


INPUTS 
DATAUOs 
OPERATION 
OR FUNCTION 
OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
A1 THRU A8 
B1 THRU B8 


X 
X 
i 
x 
x 
X 
Input 
Unspecifiedt 
Store A, B unspecifiedt 


X 
X 
X 
i 
X 
X 
Unspecifiedt 
Input 
Store B, A unspecifiedt 


H 
X 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


H 
X 
H orL 
H orL 
X 
X 
Input disabled 
Input disabled 
Isolation, hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


L 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at OE and DIR. Data input functions are always enabled; i.e., data at 
the bus pins will be stored on every low-to-high transition of the clock inputs. 
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'---y---I 
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OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
DE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 


REAL-TIME 
TRANSFER 
REAL-TIME 
TRANSFER 


BUSBTOBUSA 
BUSATOBUS 
B 


~ 
~ 
DE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
DE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
X 
X 
t 
X 
X 
X 
L 
L 
X 
HorL 
X 
H 
X 
X 
X 
t 
X 
X 
L 
H 
HorL 
X 
H 
X 
H 
X 
t 
t 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED DATA 
A, B, OR A AND B 
TO A AND/OR 
B 


Figure 1. Bus-Management 
Functions 
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~1 
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logic diagram (positive logic) 


10E 
56 


10lR 


1CLKBA 


1SBA 


1CLKAB 


20E 
29 


20lR 
28 


2CLKBA 


2SBA 


2CLKAB 


2SAB 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any outputin the low state, 10: SN54LVT16646 
96 mA 
SN74LVT16646 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16646 
48 mA 
SN74LVT16646 
64 mA 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package . . . . .. .. .. .. .. .. 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for ex1ended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamIXurrent 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


SN54LVT16648 
SN74LVT16646 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
;~ 
2 
V 


V,L 
Low-level input voltage 
~~ .. 
0.8 
V 


V, 
Input voltage 
£)"1;'5.5 
5.5 
V 


IOH 
High-level output current 
r';' 
-24 
-32 
mA 


'OL 
Low-level output current 
~ 
48 
64 
mA 


dt/dv 
Input transition rise or fall rate 
IOutputs enabled 
§' 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVT16646 
SN74LVT16646 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC - 2.7 V, 
II _-18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAXI:, 
10H - -100 IJA 
VCC-0.2 
VCC-0.2 


VCC -2.7 
V, 
10H _-8mA 
2.4 
2.4 
VOH 
V 
10H --24mA 
2 
VCC - 3 V 
10H --32 
mA 
2 


10l - 100 IlA 
0.2 
0.2 
VCC - 2.7 V 
IOl-24 
mA 
0.5 
0.5 


IOl-16 
mA 
0.4 
0.4 
VOL 
V 
IOl-32 
mA 
0.5 
0.5 
VCC-3 
V 
10l - 48 mA 
0.55 


IOla 
64mA 
I~ 
0.55 


VCC -3.6 
V, 
VI - VCC or GND 
~. 
±1 
±1 


VCC - 0 or MAX~, 
V,-5.5V 
Control inputs 
Al;' 
10 
10 


II 
VI-5.5V 
rA: 
20 
20 
IJA 


VCC - 3.6 V 
VI-VCC 
AorBports§ 
~ 
5 
5 


VI-O 
tl:! 
-10 
-10 


loft 
VCC-O, 
VI or Vo - 0 to 4.5 V 
.•. 
±100 
IJA 
IVI-0.8V 
75 
75 


II(hold) 
VCC-3V 


IVI-2V 
AorBports 
-75 
-75 
IJA 


10ZH 
VCC-3.6V, 
VO-3V 
1 
1 
IJA 


IOZl 
VCC-3.6V, 
VO-0.5V 
-1 
-1 
IlA 


Outputs high 
0.12 
0.12 


ICC 
Vcc 
-3.6V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.12 
0.12 


"'ICCll 
VCC - 3 V to 3.6 V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI-3VorO 
3.5 
3.5 
pF 


Cio 
Vo-3VorO 
12 
12 
pF 
t All typical values are at VCC - 3.3 V, TA - 25°C. 
~ For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused pins at VCC or GND 
11This is the increase in supply current for each input that is at the specified TTl 
voltage level rather than VCC or GND. 
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timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 


SN54LVT16646 
SN74LVT16646 
vcc = 3.3 V 
VCC=2.7V 
vcc = 3.3 V 
VCC=2.7V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
M~ 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
,s'0 
150 
0 
150 
0 
150 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
~3.3 
3.3 
3.3 
ns 


Setup time, 
Data high 
1.3 
) 
1.4 
1.3 
1.4 
tsu 
A or B before CLKABi 
or CLKBA i 
A' 


ns 
Data low 
2.4 
3 
2.4 
3 


Hold time, 
Data high 
0.5 
J?' 
0 
0.5 
0 
th 
A or B after CLKABi 
or CLKBAi 
Data low 
0.6 
q,' 
ns 
0.5 
0.5 
0.5 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 


SN54LVT16646 
SN74LVT16646 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC= 
2.7 V 
Vcc 
= 3.3 V 
VCC = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
150 
MHz 


tpLH 
CLKBAor 
1.8 
6 
6.9 
1.8 
3.8 
5.7 
6.7 


CLKAB 
AorB 
ns 
tpHL 
2.1 
5.9 
6.6 
2.1 
3.9 
5.7 
6.5 


tpLH 
1.3 
4.9 
-~ 
5.6 
1.3 
3 
4.7 
5.4 
AorB 
BorA 


..~ 


ns 
tpHL 
1 
4.8 
5.8 
1 
3.1 
4.7 
5.6 


tpLH 
1.4 
6.4 


.~ 
7.4 
1.4 
4 
6.2 
7.2 
SBAor 
SABl' 
AorB 
.•. 
ns 
tpHL 
1.4 
6.4 
7.4 
1.4 
4.3 
6.2 
7.2 


tpZH 
OE 
1 
5.~ 
7.4 
1 
3 
5.4 
6.4 
AorB 
-OJ!, 
ns 
tPZL 
1 
7.5 
1 
3.1 
5.6 
6.5 


tPHZ 
OE 
2.3 
~'b.7 
7.1 
2.3 
4.6 
6.5 
6.9 
AorB 
ns 
tPLZ 
2.2 
6 
6.5 
2.2 
4.5 
5.8 
5.9 


tpZH 
1 
5.9 
7.7 
1 
3.3 
5.7 
6.7 
DIR 
AorB 
ns 
tPZL 
1.2 
5.9 
7.3 
1.2 
3.5 
5.8 
6.7 


tpHZ 
1.7 
7.3 
8.5 
1.7 
4.7 
7.2 
8.3 
DIR 
AorB 
ns 
tpLZ 
1.5 
7.8 
7.4 
1.5 
4.9 
6.6 
7.2 
t All typical values are at VCC. 
3.3 V, TA. 
25°C. 


:j: These parameters 
are measured with the internal output state of the storage register opposne to that of the bus input. 
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=X 
1 


• 
5V 
X1.5V 


2.7 V 


=41.5 
V 
):(1.5 
V 


2.7V 
Output 
Control 
OV 
I 
ov 
I 
I 
~tPHL 
tpZL -+j 
14- 
I 
I 
tPLH~ 
Output 
I 
I tPLZ-.l 
~ 
3V 
I 
!1.5V 
I 
~VOH 
Waveform 
1 
I 
\1.5V 
I 
~h.+~~ 
VOL 
I 
I 
1.5V 
S1 at 6V 
I 
I 
I 
VOL 
I 
I 
I 
~tPLH 


(eeeNoteB) 
I 
I tpHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
j4- 
I 


\1.5V 
FVOH 
Waveform 
2 
!1.5V 
\(>H-O.3V 
VOH 
S1 atGND 
1.5V 
(eeeNoteB) 
--- 
VOL 
-OV 


From Output 
Under Test 


CL=50pF 


(eee Note A)I 


o 6V 


S1 
o Openr' 


Timing 
Input 


2.7 V 


OV 
Data Input 


I4--tw--+i 
I 
1 
_ 


Input 3~ 
X 
1_.5_V 
__ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tPLH/tPHL 
Open 


tPLZltPZL 
6V 


tpHZ/tpZH 
GND 


-------X1.5 
V 
------. 
1"------- 
OV 


~ 
_ __ *1.5 V E :.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and jig capacitance. 
B. 
Waveform 
1 Is for an output with Internal cond~lons such that the output Is low except when disabled by the output control. 


Waveform 2 is for an output with Internal cond~ions such that the output Is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz. Zo • 50 n. tr S 2.5 ns. tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54LVT16652 
••• WD PACKAGE 
SN74LVT16652 
••• 
DGG OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
Widebusn;, Family 


• 
Support Mixed·Mode Signal Operation (S-V 
Input and Output Voltages With 3.3-V Vcc) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 2SoC 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 301S; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds SOOmA 
Per JEDEC Standard JESD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pull up Resistors 


• 
Support 
Live Insertion 
• 
Distributed 
Vcc and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 
• 
Package Options Include Plastic 30Q-mil 
Shrink Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages and 38Q-mil 
Fine-Pitch Ceramic Flat (WD) Package 
Using 2S-mll Center-to-Center 
Spacings 


description 


The 'LVT16652 are 16-bit bus transceivers designed for low-voltage (3.3-V) VCC operation, but with the 
capability to provide a TIL interface to a 5-V system environment. These devices can be used as two 8-bit 
transceivers or one 16-bit transceiver. 


1OEA8 
1ClKA8 
1SA8 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2SA8 
2ClKA8 
20EA8 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


1OE8A 
1CLK8A 
lS8A 
GND 
181 
182 
Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
2S8A 
2CLK8A 
20E8A 


Complementary output-enable (OEAB and OEBA) inputs are provided to control the transceiver functions. 
Select-control (SAB and SBA) inputs are provided to select whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the 'LVT16652. 
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description 
(continued) 


Data on the A or B bus, or both, can be stored in the internal D flip-flops by low-to-high transitions at the 
appropriate clock (CLKAB or CLKBA) inputs regardless of the levels on the select-eontrol or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal D-type flip-flops by simultaneously enabling OEAB and OEBA. In this configuration, each output 
reinforces its input. When all other data sources to the two sets of bus line are at high impedance, each set of 
bus lines remains at its last level configuration. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


The SN74LVT16652 is available in Tl's shrink small-outline (DL) and thin shrink small-outline (DGG) packages, 
which provide twice the 1/0 pin count and functionality of standard small-outline packages in the same 
printed-circuit-board area. 


The SN54LVT16652 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74LVT16652 is characterized for operation from -40°C to 85°C. 


INPUTS 
DATAvot 
OPERATION 
OR FUNCTION 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
A1 THRUA8 
B1 THRU B8 


L 
H 
H orL 
HorL 
X 
X 
Input 
Input 
Isolation 


L 
H 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


X 
H 
i 
H orL 
X 
X 
Input 
Unspecified:l: 
Store A, hold B 


H 
H 
i 
i 
x:I: 
X 
Input 
Output 
Store A in both registers 


L 
X 
H orL 
i 
X 
X 
Unspecified:l: 
Input 
Hold A, store B 


L 
L 
i 
i 
X 
X:I: 
Output 
Input 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


H 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


H 
L 
H or L 
H orL 
H 
H 
Output 
Output 
Stored A data to B bus and 
stored B data to A bus 


t The data output functions may be enabled or disabled by a variety of level combinations 
at OEAB or OEBA. Data input functions are always 
enabled; I.e., data at the bus pins is stored on every low-to-high transition on the clock inputs. 
:j: Select control. 
L; clocks can occur simu~aneously. 
Select control = H; clocks must be staggered in order to load both registers. 
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OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 


REAL-TIME TRANSFER 


BUS B TO BUSA 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


H 
H 
X 
X 
L 
X 


REAL-TIME TRANSFER 


BUSATOBUS 
B 


'--v---l 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 


H 
L 
H or L 
H or L 
H 


OEAB 
OEBA 
X 
H 
L 
X 
L 
H 


CLKAB 
ClKBA 
SAB 
i 
X 
X 
X 
i 
X 
i 
i 
X 


STORAGE 
FROM 


A, B. OR A AND B 
TRANSFER 
STORED DATA 


TOAAND/OR 
B 
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10EBA 


10EAB 


1CLKBA 


1SBA 


1CLKAB 


1SAB 


20EBA 


20EAB 


2CLKBA 


2SBA 


2CLKAB 


2SAB 


56 
"- 


1 
EN1 [BA] 


55 
EN2 [AB] 


C3 
54 
G4 
2 
C5 
3 
G6 
29 
"- 
28 
EN7 [BA] 


30 
EN8[AB] 


C9 
31 
G10 
27 
C11 
26 
G12, 
I'" 
;>,1 
52 
5 
4 
3D 
'71 
.-1 
4 
1 
-L 
50 
6 
;>,1 
2'7- 


6 
1 
6 
~ 
51 


8 
~, 
49 


9 
~ 
48 


10 
47 


12 
45 


13 
44 


14 
43 


>1 
42 
15 
10 
90 
'77 
.-1 
10 1 
-L 
110 
12 
;>,1 
8'7f--- 


1 
12 
16 
41 


17 
40 


19 
38 


20 
37 


21 
36 


23 
34 


24 
33 
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10EAB 


1CLKBA 


1SBA 


1CLKAB 


20EAB 


2CLKBA 


2SBA 
2CLKAB 


2SAB 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10: SN54LVT16652 
96 mA 
SN74LVT16652 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16652 
48 mA 
SN74LVT16652 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC' 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54LVT16652 
SN74LVT16652 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
2 
V 


VIL 
Low-level input voltage 
0.8 
0.8 
V 


VI 
Input voltage 
5.5 
5.5 
V 


IOH 
High-level output current 
-24 
-32 
mA 


IOL 
Low-level output current 
48 
64 
mA 


!!.tlM 
Input transition rise or fall rate 
IOutputs enabled 
10 
10 
nslV 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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3.3-V ABT 16-BIT BUS TRANSCEIVERS 
AND REGISTERS 
WITH 3-STATE OUTPUTS 
SCBS150D- 
JULY 1994 - REVISED FEBRUARY 1996 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


SN54LVT16652 
SN74LVT16652 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11=-18mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX:I:. 
10H --100 
vA 
VCC-0.2 
VCC-0.2 


VCC-2.7V, 
IOH--8mA 
2.4 
2.4 


VOH 
V 
10H --24 
mA 
2 
VCC - 3 V 
10H =-32mA 
2 


10L= 100 vA 
0.2 
0.2 
VCC-2.7V 
IOL-24mA 
0.5 
0.5 


IOL-16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC.3 
V 
10L = 48 mA 
0.55 


10L= 64mA 
0.55 


VCC- 
3.6 V, 
VI = VCC or GND 
±1 
±1 


VCC. 
0 or MAX:I:. 
VI =5.5V 
Control inputs 
10 
10 


II 
VI =5.5 V - 
20 
20 
vA 


VCC= 
3.6V 
VI = VCC 
A or B ports§ 
5 
5 


VI = 0 
-10 
-10 


loff 
VCC- 
O. 
VI or Vo - 0 to 4.5 V 
±100 
vA 


VI- 
0.8 V 
lAorBPorts 
75 
75 
II(hold) 
Vce- 
3 V 
VI-2V 
-75 
-75 
vA 


10ZH 
VCC - 3.6 V, 
VO-3V 
1 
1 
vA 


10ZL 
VCC-3.6V, 
VO- 
0.5V 
-1 
-1 
vA 


Outputs high 
0.1 
0.1 


Ice 
VCC-3.6V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - Vce 
or GND 
Outputs disabled 
0.1 
0.1 


AICCI! 
VCC - 3 Vto 3.6 V, 
One input at Vec 
- 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI_ 
3 VorO 
3.5 
3.5 
pF 


Cio 
Vo-3VorO 
12 
12 
pF 
t All typical values are at VCC = 3.3 V. TA = 25°C. 
:I:For conditions shown as MIN or MAX. use the appropriate value specified under recommended 
operating conditions. 


§ Unused pins at Vec 
or GND 
I! This is the increase in supply current for each input that is at the specified TIL vo~age level rather than VCC or GND. 
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SN74LVT16835 
3.3-V ABT 18-BIT UNIVERSAL 
BUS DRIVER 
WITH 3-STATE OUTPUTS 
SCBS309C- 
MARCH 
1994 - REVISED 
JULY 1995 


• 
State-of-the-Art 
Advanced 
BICMOS 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
Supports 
Mixed-Mode Signal Operation 
(5-V Input and Output Voltages With 
3.3-VVcC) 


• 
Supports 
Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors 


• 
Supports 
Live Insertion 
• 
Distributed 
VCC and GND Pin Configuration 
Minimizes High-Speed SWitching .Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages Using 25-mll 
Center-ta-Center 
Spacings 


OGG OR OL PACKAGE 
(TOP VIEW} 


description 


The 
SN74lVT16835 
is an 
18-bit 
universal 
bus 
driver 
designed 
for 
low-voltage 
(3.3-V) 
VCC 
operation, 
but with the capability 
to provide 
a TTl 
interface 
to a 5-V system 
environment. 


Data 
flow 
from 
A 
to 
Y 
is 
controlled 
by 
the 
output-enable 
(OE) input. This device 
operates 
in 
the transparent 
mode when the latch-enable 
(lE) 
input is high. The A data is latched 
if the clock 
(ClK) 
input is held at a high or low logic level. If lE 
is low, the 
A-bus data is stored in the latch/flip-flop 
on the low-to-high 
transition 
of the clock. When OE is high, the outputs 
are in the high-impedance 
state. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V CC through 
a pUllup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN7 4lVT16835 
is available 
in Tl's shrink small-outline 
(Dl) 
and thin shrink small-outline 
(DGG) packages, 
which provide twice the input/ output (I/O) 
pins and functionality 
of standard 
small-outline 
packages 
in the same 
printed-eircuit-board 
area. 


The SN74lVT16835 
is characterized 
for operation 
from -40°C 
to 85°C. 


NC 


NC 


Y1 
GND 


Y2 


Y3 
Vcc 
Y4 


Y5 


Y6 
GND 
Y7 


Y8 
Y9 


Y10 
Y11 
Y12 
GND 
Y13 
Y14 


Y15 
Vcc 
Y16 


Y17 
GND 
Y18 
OE 
lE 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 
12 
45 


13 
44 
14 
43 
15 
42 


16 
41 
17 
40 


18 
39 


19 
38 
20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 
28 
29 


GND 


NC 
A1 
GND 
A2 


A3 
Vcc 
A4 


A5 


A6 
GND 


A7 


A8 
A9 
A10 


A11 


A12 
GND 


A13 
A14 


A15 
Vcc 
A16 
AU 
GND 
A18 
ClK 
GND 
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I 


INPUTS 
OUTPUT 
OE 
lE 
ClK 
A 
Y 


H 
X 
X 
X 
Z 


L 
H 
X 
L 
L 


L 
H 
X 
H 
H 


L 
L 
i 
L 
L 


L 
L 
i 
H 
H 


L 
L 
H 
X 
Yat 


L 
L 
L 
X 
Ya* 
t Output level before the indicated steady-state 
input conditions 
were 
established. 
provided 
that eLK was high before LE went low 
* Output level before the indicated steady-state 
input condijions were established 


OE 


CLK 


lE 


27 
" EN1 
30 
2C3 
28 L 
C3 


G2.., 
,. 
54 
3 
1'7 
1 
3D 
5 
52 


6 
51 
8 
49 


9 
48 


10 
47 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


19 
38 


20 
37 


21 
36 


23 
34 


24 
33 


26 
. 
31 
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3.3-V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3-STATE OUTPUTS 
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10 


C1 
ClK 


absolute maximum ratings over operating free-air temperature range (unless otherwi~e noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 V to 7 V 
Current into any output in the low state, 10 . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . • . . . . . . . . . • .. 
128 mA 
Current into any outputin the high state, 10 (see Note 2) . . . . .. . . . .. . . . . . .. . . . . . . . .. . . . . . . . .. 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Operating free-air temperature range, TA 
-40°C to 85°C 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" may cause permanent 
damage 
to the device. These are stress ratings only, and 


functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
cond~ions" 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
il the input and output 
clamp-current 
ratings 
are observed. 


2. 
This current 
flows only when the output 
is in the high state and VO> 
VCC. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
01 150'C 
and a board trace length 01 750 mils. 


For more information, 
relertothe 
Package 
ThermalConsiderations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature 
number 
SCBD002B. 
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3.3·V ABT 18-BIT UNIVERSAL BUS DRIVER 
WITH 3·STATE OUTPUTS 
SCBS309C - MARCH 1994 - REVISED JULY 1995 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


VI 
Input voltage 
5.5 
V 


10H 
High-level output current 
-32 
mA 


10L 
Low-level output current 
64 
mA 
at/av 
Input transition rise or fall rate 
I Outputs enabled 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
MIN 
TYPt 
MAX 
UNIT 


VIK 
VCC-2.7V, 
11--18 
mA 
-1.2 
V 


VCC - MIN to MAX:I:, 
10H - -100 J.lA 
VCC-0.2 


VOH 
VCC - 2.7 V, 
IOH--8mA 
2.4 
V 


VCC-3 
V 
10H --32 
mA 
2 


VCC - 2.7 V 
10L - 100 J.lA 
0.2 


IOL-24mA 
0.5 


VOL 
IOL-16mA 
0.4 
V 


VCC-3V 
10L - 32 mA 
0.5 


10L - 64 mA 
0.55 


VCC - 0 or MAX:I:, 
VI =5.5 V 
10 


Control inputs 
VCC-3.6 
V, 
VI - VCC or GND 
±1 


II 
VI=VCC 
1 
J.lA 


A inputs 
VCC - 3.6 V 
VI-5.5V 
20 


VI =0 
-5 


loff 
VCC-O, 
VI or Vo - D to 4.5 V 
±100 
J.lA 


II(hold) 
A inputs 
VCC-3 
V 
VI-0.8 
V 
75 


IVI-2V 
-75 
J.lA 


10ZH 
VCC -3.6V, 
VO-3 
V 
1 
J.lA 


IOZL 
VCC- 
3.6 V, 
VO-0.5 
V 
-1 
J.lA 


Outputs high 
0.12 


ICC 
. 
Vcc 
- 3.6 V, 
10-0, 
Outputs low 
5 
mA 
VI - VCC or GND 
Outputs disabled 
0.12 


aICC§ 
VCC - 3 Vt03.6 
V, 
One input at VCC - 0.6 V, 
0.2 
mA 
Other inputs at VCC or GND 


Ci 


Control inputs 
VI-3 
VorO 
3.5 


Data pins 
4.5 
pF 


Co 
VO-3 
VorO 
11 
pF 
t All typical values are at VCC - 3.3 V, TA _ 25'C. 
~ For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§ This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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3.3-V ABT 18-BIT UNIVERSAL 
BUS DRIVER 
WITH 3-STATE OUTPUTS 
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timing requirements 
over recommended operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


VCC=3.3 
V 
VCC=2.7V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
150 
0 
125 
MHz 


LE high 
3.3 
3.3 


tw 
Pulse duration 
ns 
CLK high or low 
3.3 
3.3 


Data before CLKi 
1.6 
2.1 


tsu 
Setup time 
Data before LEt, CLK high 
2.6 
1.9 
ns 


~ 
Data before LEt, 
CLK low 
2 
1.3 


Data after CLKi 
2 
2.1 


th 
Hold time 
Data after LEt 


ns 
0.9 
1.2 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V±O.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
150 
MHz 


tPLH 
1.7 
3 
5.4 
6.8 
A 
Y 
ns 


tPHL 
1.6 
3.2 
5.9 
7.7 


tPLH 
2.3 
4 
7 
8.5 
LE 
Y 
ns 
tpHL 
2.7 
4.3 
7.9 
9.7 


tPLH 
2.5 
4.1 
7.9 
9.2 
CLK 
Y 
ns 
tpHL 
3.5 
5.4 
8.9 
10.4 


tpZH 
OE 
1.2 
3 
5 
5.9 
Y 
ns 
tpZL 
1.5 
3 
5.8 
6.9 


tpHZ 
OE 
2.7 
4.6 
7.4 
8.3 
Y 
ns 
tpLZ 
2.8 
4.7 
6.7 
7.2 
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Timing 
Input 
-------X1.5 
V 
------·1'------- 
ov 


~,tBU 
th 
I 


___ 
*1.5 V 
E :.:V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 
S1 
o 
Openr' 
-=- 


VOLTAGE WAVEFORMS 
PULSE DURATION 
---v 
2.7 V 


--ij\1.5V 
~1.5V 
OV 


tPLH +--l 
K tpHL 


1 
1 
\!-:.-::- 
VOH 


1 
!1.5Vi 
~ 


1 
I 
VOL 


tPHL~ 
~tPLH 


I 
!/:"':'::"" 
VOH 
\1.5 V 
T1.5V 
. 
- 
-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(BeaNote 
B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


TEST 
S1 


tPLH/tpHL 
Open 


tpLZ/tpZL 
6V 


tpHZltpZH 
GND 


VOLTAGE WAVEFORMS 
SETUP AND HOL.D TIMES 


~1.5V 
):(1.5 
V 


tPZL ...., 
14- 
I 


1 
: 
tPLZ-.l 


: 
~.5V 
: 


1 
I 


1 
I 
tPHZ~ 
tPZH~ 
j4- 


!1.5V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an Ou1putwith internal conditions such that the ou1put is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR $ 10 MHz, Zo • 50 n, tr $ 2.5 ns, tf $ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


~1ExAs 
INSTRUMENTS 


SN54LVT16952,SN74LVT16952 
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JULY 1995 


SN54LVT16952 
.•• 
WD PACKAGE 
SN74LVT16952 
..• 
DGG OR DL PACKAGE 
(TOP VIEW) 


• 
State-of-the-Art 
Advanced 
BICMOs 
Technology 
(ABT) Design for 3.3-V 
Operation and Low-Static 
Power 
Dissipation 


• 
Members of the Texas Instruments 
WidebusTl' 
Family 
• 
Support Mixed-Mode Signal Operation 
(5-V 
Input and Output Voltages With 3.3-V VCC) 


• 
Support Unregulated 
Battery Operation 
Down to 2.7 V 


• 
Typical VOlP (Output Ground Bounce) 
< O.SV at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-sTD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEDEC Standard JEsD-17 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pull up Resistors 


• 
Support 
Live Insertion 


• 
Distributed 
VCC and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic 30o-mll 
Shrink Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages and 3So-mll 
Fine-Pitch Ceramic Flat (WD) Package 
Using 25-mll Center-ta-Center 
Spacings 


description 


The 'LVT16952 
are 16-bit registered 
transceivers 
designed 
for low-voltage 
(3.3-V) VCC operation, 
but with the 
capability 
to provide 
a TIL 
interface 
to a 5-V system 
environment. 
These 
devices 
can be used as two 8-bit 
transceivers 
or one 
16-bit transceiver. 
Data on the A or B bus is stored 
in the registers 
on the low-to-high 
transition 
of the clock (CLKAB 
or CLKBA) 
input provided 
that the clock-enable 
(CLKENAB 
or CLKENBA) 
input 
is low. Taking the output-enable 
(OEAB or OEBA) 
input low accesses 
the data on either 
port. 


Active 
bus-hold 
circuitry 
is provided 
to hold unused 
or floating 
data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V CC through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN7 4LVT16952 
is available 
in TI's shrink small-outline 
(DL) and thin shrink small-outline 
(DGG) packages, 
which 
provide 
twice 
the 
I/O pin count 
and 
functionality 
of standard 
small-outline 
packages 
in the 
same 
printed-eircuit-board 
area. 


10EA8 
1CLKA8 
1CLKENA8 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2CLKENA8 
2CLKA8 
20EA8 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10E8A 
1CLK8A 
1CLKEN8A 
GND 
181 
182 
Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
2CLKEN8A 
2CLK8A 
20E8A 
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K 
clescrlptlon (continued) 


The SN54LVT16952 
is characterized 
for operation 
over the full military temperature 
range of -55°C 
to 125°C. 
The SN74LVT16952 
is characterized 
for operation 
from -40°C 
to 85°C. 


10EBA 


1CLKENBA 


1CLKBA 


10EAB 


1CLKENAB 


1CLKAB 


20EBA 


2CLKENBA 


2CLKBA 


20EAB 


2CLKENAB 


2CLKAB 


56 
•... 


EN3 
54 
•... 


G1 
55 
1C5 
1 
•... EN4 
3 
•... 


G2 
2 
2C6 
29 
•... EN9 
31 
•... 


G7 
30 
7C11 
28 
•... 


EN10 
26 
•... 


G8 
27 
8C12 
:., 
r- 
5 
52 
L 


V3 
50 
~ 
60 
4V 
6 
51 


8 


~, 
49 
- 
9 
48 


10 
47 


12 
45 


13 
44 


14 
43 


15 
42 
L 


V9 
110 
~ 
120 
10V 
16 
41 


17 
40 


19 
38 


20 
37 


21 
38 


23 
34 


24 
33 
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3.3-V ABT 16-BIT REGISTERED TRANSCEIVERS 
WITH 3-STATE OUTPUTS 
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- MAY 1992 - REVISED 
JULY 1995 


INPUTS 
OUTPUT 


CLKENAB 
CLKAB 
OEAB 
A 
B 


H 
X 
L 
X 
BO* 


X 
L 
L 
X 
BO* 


L 
i 
L 
L 
L 


L 
i 
L 
H 
H 


X 
X 
H 
X 
Z 
t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA, CLKBA, and OEBA. 


* Level of B before the indicated 
steady-state 
input 
conditions were established 


r----- 
lOne 
of Eight 
51 
Channels 


1A1 


1CLKENAB 


1CLKAB 


10EBA 


1CLKENBA 


1CLKBA 


10EAB 
----.,I 
152 
1B1 
IIIIL. 
_ 


IIII 
_________ 
.J 


'~----v 


To seven 
Other Channels 


r----- 
lOne 
of Eight 
I 
Channels 


2A1 
15 
IIIIL. 
_ 


----.,II 
42 
2B1 
IIII 
_ 
.J 


'-----v...----- 


To seven 
Other Channels 
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l 


bsolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 7 V 
Voltage range applied to any output in the high state or power-off state, Vo (see Note 1) 
-0.5 
V to 7 V 
Current into any output in the low state, 10: SN54LVT16952 
96 mA 
SN74LVT16952 
128 mA 
Current into any output in the high state, 10 (see Note 2): SN54LVT16952 
48 mA 
SN74LVT16952 
64 mA 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0) 
-50 
mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature 
range, Tst9 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and VO> 
VCC. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more infonmation, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, 
literature number SCBD002B. 


SN54LVT16952 
SN74LVT16952 
UNIT 
MIN 
MAX 
MIN 
MAX 


VCC 
Supply voltage 
2.7 
3.6 
2.7 
3.6 
V 


VIH 
High-level input voltage 
2 
L~ 
2 
V 


VIL 
Low-level input voltage 
,,~-:s 
0.8 
V 


VI 
Input voltage 
~5.5 
5.5 
V 


IOH 
High-level output current 
r";- 
-24 
-32 
mA 


IOL 
Low-level output current 
;r 
48 
64 
mA 


lJ.t/lJ.v 
Input transition rise or fall rate 
IOutputs enabled 
~ 
10 
10 
nslV 


TA 
Operating free-air temperature 
~-55 
125 
-40 
85 
·C 


PROOUCT PREVIEW Information 
cone •••• 
prodU<tlIn 
tho lormlllY. 
Of 
dIIlgn ph... 
01 dIYlIopmll11. 
Chi_Ie 
dati Ifld oltlw 
lpec:lf1eat1onl I'" dIIlgn goaII. TlUllnltrumtntll'tMl'Ytl1h1 
right to 
chang. or dllconUnUl thIN prodUCII whhout nab 
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3.3·V ABT 16·BIT REGISTERED TRANSCEIVERS 
WITH 3·STATE OUTPUTS 
SCBS151C- 
MAY 1992 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


SN54LVT16952 
SN74LVT16952 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC-2.7V, 
11--18 
mA 
-1.2 
-1.2 
V 


VCC - MIN to MAX:I:, 
IOH--10011A 
VCC-0.2 
VCC-0.2 


VCC - 2.7 V, 
10H --8mA 
2.4 
2.4 
VOH 
V 
10H _-24mA 
2 
VCC-3V 
10H --32mA 
2 


10L - 100 IIA 
0.2 
0.2 
VCC-2.7V 
IOL-24 
mA 
0.5 
0.5 


IOl-16mA 
0.4 
0.4 
VOL 
V 
IOL-32 
mA 
0.5 
0.5 
VCC-3 
V 
10L - 48 mA 
0.55 


10l- 
64 mA 
.\0. 
0.55 


VCC -3.6 
V, 
VI - VCC or GND 
Control 
i!" 
±1 
±1 


VCC - 0 or MAX:I:, 
V,-5.5V 
inputs 
A!I 
10 
10 


II 
V,-5.5V 
LY. 
20 
20 
IIA 


VCC-3.6V 
V,- 
VCC 
Aor 
Bports§ 
3:' 
1 
1 


VI-O 


,~ 
-5 
-5 


loff 
VCC-O, 
VI or Vo - 0 to 4.5 V 
~. 
±100 
IIA 


V,- 
0.8V 
75 
75 
II(hold) 
VCC -3 
V 
VI_2V 
A or B ports 
-75 
-75 
IIA 


10ZH 
VCC - 3.6 V, 
VO-3 
V 
1 
1 
IIA 


10ZL 
VCC-3.6V, 
Vo - 0.5 V 
-1 
-1 
IIA 


Outputs high 
0.12 
0.12 


ICC 
VCC-3.6V, 
10-0, 
Outputs low 
5 
5 
mA 
VI - VCC or GND 
Outputs 
disabled 
0.12 
0.12 


dICC' 


VCC - 3 Vt03.6 
V, 
One input at VCC - 0.6 V, 
0.2 
0.2 
mA 
Other inputs at VCC or GND 


Ci 
VI- 
3 VorO 
4 
4 
pF 


Cio 
Vo .3VorO 
13 
13 
pF 
t All typical values are at VCC - 3.3 V, TA = 25°C. 
:I:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ Unused pins at VCC or GND 
II This is the increase in supply current for each input that is at the specified TTL vo~age level rather than VCC or GND. 
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timing 
requirements 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 
(see 
Figure 
1) 


SN54LVT16952 
SN74LVT16952 


Vcc = 3.3 V 
VCC=2.7V 
Vcc = 3.3 V 
VCC = 2.7 V 
UNIT 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
MAX 
MIN 
MAX 


fclock 
Clockfrequency 
0 
150 
~ 
150 
0 
150 
0 
150 
MHz 


ClKENhigh 
3.3 
.§d 
3.3 
3.3 
tw 
Pulseduration 
g:'3.3 
ns 
ClK highor low 
3.3 
3.3 
3.3 


A or B beforeClK 
2.1 
J 
2.9 
2.1 
2.9 
tsu 
Setuptime 
~ 


ns 
ClKEN beforeClK 
1.2 
1.6 
1.2 
1.6 


A or B after ClK 
0.7 
~ 
0.7 
0.7 
0.7 
th 
Holdtime 
ClKEN afterClK 
1.4 
~ 
ns 
1.5 
1.4 
1.5 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see 
Figure 
1) 


SN54LVT16952 
SN74LVT16952 


PARAMETER 
FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
Vcc = 3.3 V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
±O.3V 
±O.3V 


MIN 
MAX 
MIN 
MAX 
MIN 
TYPt 
MAX 
MIN 
MAX 


fmax 
150 
1$ 
150 
150 
MHz 


tPlH 
ClKBAor 
2 
5.9 g" 
7.4 
2 
3.4 
5.8 
7.1 
ClKAB 
AorB 
6 ~. 
ns 
tpHl 
2 
7 
2 
3.4 
5.8 
6.9 


tPZH 
OEBAor 
1 
6.'1. 
7.3 
1 
2.7 
5.6 
6.7 
OEAB 
AorB 
~ 


ns 
tpZl 
1.2 
8.2 
1.2 
2.7 
6.5 
8 


tpHZ 
OEBAor 
2.3 
~7 
7.6 
2.3 
3.9 
6.3 
6.9 
OEAB 
AorB 
2.2 '5.8 
ns 
tpLZ 
6 
2.2 
3.9 
5.1 
5.3 
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From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 
o Open 


TEST 
S1 


tpLHltpHL 
Open 


tPLZltpZL 
6V 


tPHZltpZH 
GND 
ro 


-------X1.5 
V 
------·1'------- 
OV 


~ 
___ 
*1.5 V 
~ 
:.:V 


~tw~ 


,"pw3 
*~1~.5~V~~~~ 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1.5V 


2.7 V 


J1.5V 
):(1.5 
V 


2.7V 
Output 
Control 
OV 
I 
OV 
I 
I 
I 


~tPHL 
tPZL -., 
14- 
I 
tPLH~ 
I 
I tPLZ--.I 
I 
Output 
j4-- 
3V 
I 
11.5V 
~VOH 
Waveform 
1 
I 
\1.5V 
I 
~L+O.3V 
V 
I 
: 
1.5V 
S1 at 6 V 
I 
I 
I 
VOL 
(see Note B) 
I 
I 
:.- 
-- 
OL 
I 
*-+tPLH 
I 
I tpHZ~ 
tPHL~ 
Output 
tPZH-., 
j4- 
I 


\1.5V 
pVOH 
Waveform 
2 
!1.5V 
~H-O.3V 
VOH 
S1 at GND 
1.5V 
(see Note B) 
VOL 
- 
OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal cond~ions such that the output is high except when disabled by the output controL 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ,.:;10 MHz, Zo - 50 0, tr ,.:;2.5 ns, tf":; 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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• 
Compatibility with IEEE Standard 
1149.1-1990 (JTAG) test access port 
(TAP) and boundary-scan 
architecture 


• 
Effectively place a unique digital test 
probe on each signal pin 


• 
TI extensions beyond 1149.1 required 
instructions: 
- Parallel Signature Analysis (PSA) 
- Pseudo-Random 
Pattern Generation 
(PRPG) 


• 
EPIC-IIBTM submicron process with 
special low-voltage enhancements 


• 
Expanded Vcc 
range from 2.7 V 
to 3.6 V 


• 
18-bit and 20-bit UBPM architectures 


• 
Widebus™ functions available in 
space-saving 
EIAJ TSSOP, JEDEC SSOP, 
and EIAJ TQFP fine-pitch surface-mount 
packaging 


• 
Maximum propagation delays < 6 ns 


• 
Series-resistor 
options on B-port 
('LVT182 series) 


• 
Members of a broad family of Texas 
Instruments boundary-scan 
logic 


• 
Adherence to well-established 
industry 
standard, ensuring access to a board range 
of supporting software and test equipment 


• 
Improved test access into complex circuit 
board assemblies for board manufacturing 
test and design verification/debug 


• 
Built-in self-test features provide 
near-at-speed 
test capability for improved 
test flexibility, throughput, 
and effectiveness 


• 
High-performance, 
low-power, high-drive, 
low-noise equivalents of standard LVT 
buffers/drivers/transceivers 
offering system 
and test designers flexible integration options 


• 
Advanced integration, as one UBPM can 
replace most common bus-interface 
logic 


• 
Increased functional and component density 
supporting tight board space budgets 


• 
Speed equivalency to standard LVT product, 
resulting in minimal performance 
penalty for 
boundary-scan 
implementation 


• 
Reduced component count by eliminating 
need for external tie-off resistors 


• 
Reduce component count by eliminating 
need for external line-termination 
resistors 


• 
Compatibility with a full line of scan-support 
functions, including test bus controllers and 
addressable-scan 
ports, providing a complete 
solution for boundary-scan-based 
system 
testing 


Today's 
designs 
are based 
on evermore 
complex 
ICs, fine-pitch 
packaging, 
and denser 
board 
layouts. 
These 
factors 
limit test access 
and greatly 
complicate 
traditional 
methods 
of functional 
and in-eircuit 
manufacturing 
test 
and design 
verification/debug. 
The 
IEEE 
1149.1 
(JTAG) 
boundary-scan 
test standard 
was 
created 
to 
address 
these 
issues. TI has taken a leading 
role in the industry 
in supplying 
logic that integrates 
IEEE 1149.1 
(JTAG) test methods. 


Features 
and benefits 
of TI LVT boundary-scan 
logic products 
are on the facing page and a list of available 
LVT 
scannable 
bus-interface 
devices 
is presented 
below. 
Data 
sheets 
for the 
entire 
family 
are 
in the 
1994 
Boundary-Scan Logic/IEEE 
1149.1 (JTAG) Data Book, Iit# SCTD002. Please 
contact 
your 
local 
TI sales 
representative 
or TI authorized 
distributor 
for copies. 


The following 
table lists LVT IEEE 1149.1 (JTAG) devices 
currently 
available 
or planned. 
Customers 
interested 
in learning 
more about TI's plans for these devices should contact the Advanced 
System 
Logic Marketing 
hotline 
at (903) 868-5202. 


DEVICE 
PIN COUNT 
DESCRIPTION 


SN54LVT18245 
SN74LVT18245 
56 
18-btt bus transceiver 


SN54LVT182245 
SN74LVT182245 
56 
18-bit bus transceiver with series resistor option 


SN74LVT18502 
64 
18-btt universal bus transceiver 


SN74LVT182502 
64 
18-btt universal bus transceiver with series resistor option 


SN74LVT18504 
64 
2D-btt universal bus transceiver 


SN54LVT182504 
SN74LVT182504 
64 
2D-bit universal bus transceiver with series resistor option 


SN54LVT18640 
SN74LVT18640 
56 
18-btt inverting bus transceiver 


SN54LVT182640 
SN74LVT182640 
56 
18-btt inverting bus transceiver with series resistor option 


SN54LVT18646 
SN74LVT18646 
64 
18-btt transceiver and register 


SN54LVT182646 
SN74LVT182646 
64 
18-bit transceiver and register with series resistor option 


SN54LVT18652 
SN74LVT18652 
64 
18-btt transceiver 
and register 


SN54LVT182652 
SN74LVT182652 
64 
18-btt transceiver 
and register with series resistor option 


SN74LVCOO 


SN74LVC02 


SN74LVC04 


SN74LVCU04 


SN74LVC08 


SN74LVC10 


SN74LVC14 


SN74LVC32 


SN74LVC74 


SN74LVC86 


SN74LVC112 


SN74LVC125 


SN74LVC126 


SN74LVC137 


SN74LVC138 


SN74LVC139 


SN74LVC157 


SN74LVC158 


SN74LVC240 


SN74LVC241 


SN74LVC244A 


SN74LVCH244 


SN74LVC245A 


SN74LVCH245 


SN74LVC4245 


SN74LVC257 


SN74LVC258 


SN74LVC373A 


SN74LVC374A 


SN74LVC540 


SN74LVC541 


SN74LVC543 


SN74LVC544 


SN74LVC573A 


SN74LVC574A 


SN74LVC646 


SN74LVC652 


SN74LVC821 


SN74LVC823 


Page 


Quadruple 
2-lnput 
Positive-NAND 
Gate 
8-5 


Quadruple 
2-lnput 
Positive-NOR 
Gate 
8-9 


Hex Inverter 
8-13 


Hex Inverter 
8-17 


Quadruple 
2-lnput 
Positive-AND 
Gate. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
8-21 


Triple 3-lnput 
Positive-NAND 
Gate 
8-25 


Hex Schmitt-Trigger 
Inverter 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
8-29 


Quadruple 
2-lnput 
Positive-OR 
Gate . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
8-33 


Dual Positive-Edge- Triggered 
D-Type Flip-Flop With Clear and Preset 
8-37 


Quadruple 
2-lnput 
Exclusive-OR 
Gate 
8-43 


Dual Negative-Edge- 
Triggered 
J-K Flip-Flop With Clear and Preset 
8-47 


Quadruple 
Bus Buffer Gate With 3-State Outputs 
8-51 


Quadruple 
Bus Buffer Gate With 3-State Outputs 
. . . . . . . . . . . . . . . . . . . . . . . . .. 
8-55 


3-Line to 8-Line Decoder/Demultiplexer 
With Address 
Latches 
8-59 


3-Line to 8-Line Decoder/Demultiplexer 
8-63 


Dual 2-Line to 4-Line Decoder/Demultiplexer. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
8-69 


Quadruple 
2-Line to 1-Line Data Selector/Multiplexer 
8-73 


Quadruple 
2-Line to 1-Line Data Selector/Multiplexer 
8-n 


Octal Buffer/Driver 
With 3-State Outputs 
8-81 


Octal Buffer/Driver 
With 3-State Outputs 
8-85 


Octal Buffer/Driver 
With 3-State Outputs 
8-89 


Octal Buffer/Driver 
With 3-State Outputs 
8-93 


Octal Bus Transceiver 
With 3-State Outputs 
8-99 


Octal Bus Transceiver 
With 3-State Outputs 
8-103 


Octal Bus Transceiver 
and 3.3-V to 5-V Shifter With 3-State Outputs 
8-109 


Quadruple 
2-Line to 1-Line Data Selector/Multiplexer 
With 3-State Outputs 
8-113 


Quadruple 
2-Line to 1-Line Data Selector/Multiplexer 
With 3-State Outputs 
8-119 


Octal Transparent 
D-Type Latch With 3-State Outputs 
8-123 


Octal Edge-Triggered 
D-Type Flip-Flop With 3-State Outputs 
. . . . . . . . . . . . . . .. 
8-129 


Octal Buffer/Driver 
With 3-State Outputs 
8-135 


Octal Buffer/Driver 
With 3-State Outputs 
8-139 


Octal Registered 
Transceiver 
With 3-State Outputs 
8-143 


Octal Registered 
Transceiver 
With 3-State Outputs 
8-149 


Octal Transparent 
D-Type Latch With 3-State Outputs 
8-153 


Octal Edge-Triggered 
D-Type Flip-Flop With 3-State Outputs. 
. . . . . . . . . . . . . .. 
8-159 


Octal Bus Transceiver 
and Register With 3-State Outputs 
8-165 


Octal Bus Transceiver 
and Register With 3-State Outputs 
8-173 


1D-Bit Bus-Interface 
Flip-Flop With 3-State Outputs 
8-181 


9-Bit Bus-Interface 
Flip-Flop With 3-State Outputs 
8-185 


SN74LVC827 


SN74LVC828 


SN74LVC841 


SN74LVC843 


SN74LVC861 


SN74LVC863 


SN74LVC2952 


Page 


10-Bit Buffer/Driver 
With 3-State Outputs 
8-191 


1Q-Bit Buffer/Driver 
With 3-State Outputs 
8-195 


1Q-Bit Bus-Interface 
D-Type Latch With 3-State Outputs 
8-199 


9-Bit Bus-Interface 
D-Type Latch With 3-State Outputs 
8-203 


10-Bit Bus Transceiver 
With 3-State Outputs 
8-207 


9-Bit Bus Transceiver 
With 3-State Outputs 
8-211 


Octal Bus Transceiver 
and Register With 3-State Outputs 
8-215 


SN74LVCOO 
QUADRUPLE 2·INPUT POSITIVE·NAND GATE 


• 
EPler" (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MII-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
>2VatVcc=3.3V, 
TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This quadruple 
2-input 
positive-NAND 
gate is d~ig~ed 
for 2.7-V to 3.6-V 
VCC operation. 
The SN74LVCOO 
performs 
the Boolean 
functions 
Y = A • B or Y = A + B in positive 
logic. 


Inputs can be driven from either 3.3-V or 5-V devices. 
This feature allows the use ofthese 
devices 
as translators 


in a mixed 3.3-V/5-V 
system 
environment. 


The SN74LVCOO 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each gate) 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1A 
1 U 14 
VCC 
1B 
2 
13 
4B 
1Y 
3 
12 
4A 
2A 
4 
11 
4Y 
2B 
5 
10 
3B 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


INPUTS 
OUTPUT 


A 
B 
y 


H 
H 
L 


L 
X 
H 


X 
L 
H 
-D- 


1 
& 
3 
2 


4 


5 
6 


9 


10 
8 


12 


13 
11 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments 
Incorporated. 
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SN74LVCOO 
QUADRUPLE 
2-INPUT POSITIVE-NAND 
GATE 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions' 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150'C and a board trace length of 750 mils. 
For more information, referto the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Supply voltage 
Operating 
2 
3.6 
VCC 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input vo~age 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-Jevel output current 
VCC - 2.7 V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC - 2.7 V 
12 
mA 
VCC-3 
V 
24 


TA 
Operating free-air temperature 
-40 
85 
'C 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


SN74LVCOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJ,A 
MINto 
MAX 
Vee-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2.2 


10L - 100 IJ,A 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6 V 
is 
IJ,A 


Ice 
VI - Vee 
or GND, 
10.0 
3.6 V 
10 
IJ,A 


.::lIce 
One input at Vee 
- 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
IJ,A 


Ci 
VI - Vce 
or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:1=All typical values are at VCC - 3.3 V, TA - 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc = 3.3 V 
Vcc = 2.7 V 
PARAMETER 
iO.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tpd 
AorB 
Y 
1 
6 
7 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 


epd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL - 50 pF, 
f -10 
MHz 


~1EXAS 
INSTRUMENTS 


SN74LVCOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


Sl 
o 
Openr' 
-::- 


TI~~nu~ 
):(l.S 
V 


~ 


___ 
*l.SV 
€ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\l.S-;--- 
2.7V 


I "'",----oV 
I 
I 


loll 
~ 
tpHL 
I 


~ 


--VOH 


1.SV 


VOL 


Input -.i 1.S V 


tpLH 
~ 
~ 
I 


Output 
1 
1.S V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZitpZL 
6V 


tpHZ/tpZH 
GND 


14--- tw --.l 
I 
I 


Input 
3~~~~~~~~~~~=y<~1~.S~V~~~= 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) ~. 
I 
2.7V 


~l.SV 
4_ 
1 


.: 
ov 


tPZL --.I 
I4- 


t 
...J 
c.- 


I I 
PLZ"j""--- 


I 1-----1-1- 
3V 
I 
I 
1.S V 
I 
VOL + 0.3 V 
I 
---- 
VOL 
I 
tPHZ --+j 
i+ 
tPZH -.{ 
14- 
I 


I 
tv;--- 
VOH 


_____ 
'._l._S 
V 
~H 
-0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
Sl at GND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s; 10 MHz, Zo • 50 n, tr s; 2.5 ns, tf S; 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !elis. 


F. 
tpZL and tPZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74LVC02 
QUADRUPLE 2·INPUT POSITIVE·NOR 
GATE 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1Y 
1A 
18 
2Y 
2A 
28 


GND 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1 U 14 


2 
13 
3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


VCC 
4Y 
48 
4A 
3Y 
38 


3A 


description 


This quadruple 
2-input positive-NOR 
gate is designed for 2.7-V to 3.6-V VCC operation. 


The SN74LVC02 
performs the Boolean functions Y = A + B or Y = A. B in positive logic. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 


The SN74LVC02 
is characterized 
for operation from -40°C 
to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 
OUTPUT 
A 
B 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


-D- 


2 
~1 
1 
3 


5 


6 
4 


8 


9 
10 


11 


12 
13 


tThis symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments Incorporated. 
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INSTRUMENTS 


SN74lVC02 
QUADRUPLE 
2·INPUT POSITIVE·NOR 
GATE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
Implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more Information, refer to the Package Thermal Considerations application note inthe 1994ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC - 2.7 V 
12 
mA 
VCC - 3 V 
24 


TA 
Operating free-air temperature 
-40 
85 
·C 


'!!11ExAs 
INSTRUMENTS 
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SN74LVC02 
QUADRUPLE 
2·INPUT POSITIVE· NOR GATE 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:I: 
MAX 
UNIT 


10H - -100 
llA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


tOH --24 
mA 
3V 
2.2 


tOL .100 
llA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
5.5 Vor GND 
3.6 V 
±5 
llA 


ICC 
VI_ VCC or GND, 
10.0 
3.6 V 
10 
llA 


"'ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6 
V 
500 
llA 


Ci 
VI· 
VCC or GND 
3.3 V 
5 
pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC • 3.3 V, TA = 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc 
= 3.3 V 
Vcc= 
2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


\pd 
AorS 
Y 
1 
6 
7 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation 
capacitance 
per gate 


TEST CONDITIONS 


CL • 50 pF, 
f = 10 MHz 


~TEXAS 
INSTRUMENTS 


POST OFFICE 
BOX 655303 • 
DALLAS. TEXAS 75265 


SN74LVC02 
QUADRUPLE 
2-INPUT POSITIVE-NOR 
GATE 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


o 
Open 


TI~~n!t 
):(1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 
~5-;--- 
2.7V 
I'",----OV 
I 
I 


IlIII 
~ 
tpHL 
I 


~ 


--VOH 


1.5 V 


VOL 


Input 
-.i1.5V 


tPLH 
~ 
~ 


I 


Output 
11.5 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


14----- tw ----.I 
I 
I 


Input 
3~~~~~~~~~~~~~~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


~ 
I 
2.7V 


~1.5V 
4~:---OV 


tPZL --.l 
14-t 
-.! "'"- 
I 
I 
PLZ 
- I 
,...- 


I '----H- 
3V 
I 
1.5V 
I 
VOL + 0.3 V 
I 
---- 
VOL 


tpZH -.l 
~PHZ 
~ 
i+ 


I 
tv;--- 
VOH 
_____ 
!__ 
1.~V 
~H-0.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns. tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as 'dis. 
F. 
tPZL and tPZH are the same as ten. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC04 
HEX INVERTER 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
eSD Protection 
Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1A 


1Y 


2A 


2Y 


3A 
3Y 


GND 


D, DB, OR PW PACKAGE 
(TOPVIEWj 


1 U14 


2 
13 
3 
12 


4 
11 


5 
10 
6 
9 
7 
8 


VCC 
6A 


6Y 
5A 


5Y 


4A 
4Y 


description 


This hex inverter contains six independent 
inverters designed for2. 7-V to 3.6-V Vcc operation. The SN74LVC04 
performs 
the Boolean function Y = A. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


The SN74LVC04 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each Inverter) 


INPUT 
OUTPUT 
A 
Y 


H 
L 


L 
H 


tThis 
symbol is in accordance with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments 
InCOrporated. 


:"~W:1:.=.~c;:m.:.:g=m= ~ 
11IndInI warranty.ProdUC1lonprocoooing- 
not -r1Iy 1- 
I. liEXAS 
1IIlIng •••• 
,... 
•••••• 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALlAS. 
TEXAS 75265 


SN74LVC04 
EX INVERTER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Supply vo~age 
Operating 
2 
3.6 
VCC 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input vo~age 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 
VCC - 3 V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3 
V 
24 


TA 
Operating free-air temperature 
-40 
85 
·C 
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SN74LVC04 
HEX INVERTER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H. 
-100 
j.lA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H .-24 
mA 
3V 
2.2 


10L .100 
IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI • 5.5 V or GND 
3.6 V 
±5 
j.lA 


ICC 
VI • VCC or GND, 
10.0 
3.6V 
10 
IlA 


AICC 
One input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
2.7Vto3.6V 
500 
j.lA 


Ci 
VI • VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC • 3.3 V, TA - 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc = 3.3 V 
vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tpd 
A 
y 
1 
6 
7 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per Inverter 


TEST CONDITIONS 


CL.50pF, 
f-10MHz 


~TEXAS 
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SN74LVC04 
HEX INVERTER 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr 


D 


-=- 


TI~~nu~ 
):(1.5V 


~ 
___ 
*1.5 V 
~ 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5-;--- 
2.7V 


I .•.·----OV 


1 
1 


1111 
~ 
tpHL 


1 


~ 


-VOH 
1.5 V 


VOL 


Input -.i 1.5 V 


tpLH 
~ 
~ 


1 


Output 
,,)1 1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZItPZL 
6V 


tpHZltpZH 
GND 


i4--- tw ----.l 


1 
I 


Input 
3~~~~~~~~~~~~J(~1~.5~V~~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~1.5V 
~_1.: 
OV 


tPZL -.l 
I+-t 
....! 
I.o0o- 


1 
1 
PLZ'I 
~ 


I '----I-I- 
I 
1.5V 
I 
VOL+0.3V 
---- 
VOL 


~PHZ~ 
r- 


I 
lv;--- 
VOH 


____ 
' 
1._5V 
~H 
-0.3 
V 0 V 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


I 
I 
I 
tPZH -+i 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL Includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal condnions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a lime with one transnion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tpZL and tpZH are the same as ten. 


G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74LVCU04 
HEX INVERTER 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1A 
1 U 14 
VCC 
1Y 
2 
13 
6A 
2A 
3 
12 
6Y 
2Y 
4 
11 
5A 
3A 
5 
10 
5Y 
3Y 
6 
9 
4A 
GND 
7 
8 
4Y 


description 


This hex inverter is designed 
for 2.7-V to 3.6-V Vcc operation. 
The SN74LVCU04 contains 
six independent 
inverters with unbuffered 
outputs. The device performs the Boolean function Y = A. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use ofthese 
devices as translators 
in a mixed 3.3-V/5-V system environment. 


The SN74LVCU04 is characterized 
for operation 
from -40°C to 85°C. 


FUNCTION TABLE 
(each Inverter) 


INPUT 
OUTPUT 
A 
V 


H 
L 


L 
H 


1 
2 
1 
3 
4 


5 
6 


9 
8 


11 
10 


13 
12 


[>a-V 


tThis 
symbol is in accordance with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments 
Incorporated. 
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INSTRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
DALLAS, 
TEXAS 
75265 


SN74LVCU04 
HEX INVERTER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 
V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 


Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vcc) 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VCc) 
±50 mA 
Continuous 
current through Vcc or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those Indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamlXurrent 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation Is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VCC-2.7V 
2.16 


VIH 
High-level input voltage 
VCC-3V 
2.4 
V 


VCC -3.6V 
2.88 


VIL 
Low-level input voltage 
VCC=2.7Vto3.6V 
0.65 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC.3 
V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3V 
24 


"'tiM 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~1ExAs 
INSTRUMENTS 


POST 
OFFICE 
BOX 655303 
• 
DALlAS. 
TEXAS 
75265 


SN74LVCU04 
HEX INVERTER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:I: 
MAX 
UNIT 


10H = -100 
IJA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH=-12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2.2 


10L - 100 IJA, 
VIH -2.16V 
2.7V 
0.2 


10L - 100 IJA, 
VIH -2.88V 
3.6V 
0.2 
VOL 
V 


IOL-12mA, 
VIH -2.16V 
2.7V 
0.4 


IOL-24 
mA, 
VIH = 2.4 V 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
IJA 


ICC 
VI - VCC or GND, 
10=0 
3.6 V 
10 
IJA 


.6.ICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
2.7Vto3.6 
V 
500 
IJA 


Ci 
VI - VCC or GND 
3.3 V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC - 3.3 V, TA = 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc= 
3.3 V 
Vcc 
= 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tpd 
A 
Y 
1 
5 
6 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
Vcc = 3.3 V,TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per inverter 


TEST CONDITIONS 


CL = 50 pF, 
f = 10 MHz 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


SN74LVCU04 
HEX INVERTER 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 
BV 


S1 
o 
Openr 


D 


-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --i'f1.5V 


tPLH 
~ 
~ 
I 


Output 
/1.5 V 


\ 
~5-;--- 
2.7V 
I-·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 


1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
BV 


tpHZ/tpZH 
GND 


I4--tw-.l 
I 
I 


Input 
3~~~~~~~~~~~~:K~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.7 V 


T'1.5V 
~_1.~ 
OV 


tpZL -.l I+- 
I 
I 
I 
tPLZ -+j 
14- 


I 1----1-1- 
3V 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 


tpZH -.l 
~PHZ 
-+j l-- 


I 
iv~-- 
VOH 
___ 
!__ 
1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at B V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal cond~ions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time ~h 
one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as Idis. 


F. 
tpZL and tPZH are the same as ten. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74LVC08 
QUADRUPLE 
2-INPUT POSITIVE-AND 
GATE 


• 
EPIC 1M (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MII-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This quadruple 
2-input 
positive-AND 
gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC08 
performs 
the Boolean 
functions 
Y = A. 
B or Y = A + 8 in positive 
logic. 


Inputs can be driven from either 3.3-V or 5-V devices. 
This feature allows the use of these devices 
as translators 
in a mixed 3.3-/5-V 
system 
environment. 


The SN74LVC08 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each gate) 


1A 
18 
1Y 
2A 
28 
2Y 
GND 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1 U 14 
VCC 


2 
13 
48 
3 
12 
4A 


4 
11 
4Y 


5 
10 
38 
6 
9 
3A 
7 
8 
3Y 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


1 
& 
3 
2 


4 
6 
5 


9 
8 
10 


12 
11 
13 


~D----y 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark of Texas Instruments 
InCOrporated. 
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INSTRUMENTS 


SN74LVC08 
QUADRUPLE 
2·INPUT POSITIVE·AND 
GATE 


absolute 
maximum 
ratings over operating 
free·air temperature 
range (unless otherwise 
noted)t 


Supply 
voltage 
range, 
Vcc 
-0.5 
V to 6.5 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
VCC or GNO 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Supply voltage 
Operating 
2 
3.6 
VCC 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC=2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


VO 
Output voltage 
0 
VCC 
V 


High-level output current 
VCC=2.7V 
-12 
IOH 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 
VCC = 3 V 
24 


at/av 
Input transition rise or fall rate 
0 
8 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~ThxAs 
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SN74LVC08 
QUADRUPLE 2-INPUT POSITIVE-AND GATE 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IlA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.ev 
±5 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.eV 
10 
IlA 


t:.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at YCC - 3.3 Y, TA - 25·C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


lpd 
AorB 
Y 
1 
6 
7 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, VCC = 3.3 V, TA= 25°C 


PARAMETER 
TEST CONDITIONS 


CL - 50 pF, 
f - 10 MHz 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX fl5S303 • DALLAS, TEXAS 75266 


SN74LVC08 
QUADRUPLE 
2·INPUT POSITIVE·AND 
GATE 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Open 


TI~~nu~ 
):(1.5v 


~ 
I 
~2.7V 


___ 
)(1.5 
V 
~ 
OV 
Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-.i1.SV 


tpLH 
~ 
~ 


I 


Ou1put 
/1,S 
V 


\~5~--- 
2.7V 
I-·----OV 
I 
I 


I'll 
~ 
tpHL 


I 


~ 


--VOH 


1.SV 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14-- tw ------.I 
I 
I 


Input 
3~~~~~~~~~~~~Y<~~~.s~v~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


I 
I 
I 
tpZH -+t 


VOL + O.3V 
---- 
VOL 


~PHZ-+! 
i+ 


I 
4v;--- 
VOH 
____ 
!__ 
1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. ZO. 
50 o,tr 
s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as lelis. 


F. 
tpZL and tPZH are the same as ten. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


-!!11ExAs 
INSTRUMENTS 


SN74LVC10 
TRIPLE 3·INPUT POSITIVE·NAND 
GATE 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1A 
1 U 
14 
Vcc 
18 
2 
13 
1C 
2A 
3 
12 
1Y 
28 
4 
11 
3C 
2C 
5 
10 
38 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


description 


This triple 3-i!1put positive-NAND 
gate is des.!9nej 
fo!....2.7-V to 3.6-V VCC operation. 
The SN74LVC1 0 performs 
the Boolean 
functions 
Y = A • B • C or Y = A + B + C in positive 
logic. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


The SN74LVC1 0 is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 
OUTPUT 


A 
B 
C 
Y 


H 
H 
H 
L 


L 
X 
X 
H 


X 
L 
X 
H 


X 
X 
L 
H 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
~~~:=.=..~c;:m~:r..:=..: 
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_ 
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SN74LVC10 
TRIPLE 3·INPUT POSITIVE·NAND GATE 


1 
& 
2 
12 


13 


3 


4 
6 


5 


9 


10 
8 


11 
~-p 


t This symbol is In accordance 
with ANSIIIEEE 
Std 91-1984 and 


IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted>:I: 


Supply 
voltage 
range, 
VCC 
-0.5 
V to 6.5 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < a or Vo > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = a to Vccl 
±50 
mA 
Continuous 
current 
through 
VCC or GN D 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded If the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, referto the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC .2.7 
V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC. 
2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output vo"age 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC .3V 
-24 


IOL 
Low-level output current 
VCC·2.7V 
12 
mA 
VCC - 3 V 
24 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74LVC10 
TRIPLE 3-INPUT POSITIVE-NAND 
GATE 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H = -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
'OH=-12mA 
V 
3V 
2.4 


'OH --24mA 
3V 
2.2 


10L - 100 IlA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
IlA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7V 
to 3.6 V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC = 3.3 V, TA = 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc = 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


!Pd 
A 
Y 
1 
6 
7 
ns 


tsk(o)§ 
1 
ns 


operating Characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL - 50 pF, 
f - 10 MHz 


~TEXAS 
INSTRUMENTS 


SN74LVC10 
TRIPLE 3-INPUT POSITIVE-NAND 
GATE 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 
o Open 


TI~~nu~ 
):(1.5 
V 


~ 
___ 
*1.5 V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input -..If 
1.5 V 


tPLH 
~ 
~ 
I 


Output 
/1.5 V 


\ 
~5-;--- 
2.7V 


I .•.·----OV 
1 
I 


'OIl 
~ 
tpHL 
I 


~ 


--VOH 


1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14-- tw ----.l 
I 
I 


Input 
3~~~~~~~~~~~~~~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~1.5V 
4_ 
1 
.: 
ov 


tPZL -.I 
14- 
I 
I I 
tPLZ~ 
14- 


I 1----1-1- 
I 
1.5V 
I 
VOL+0.3V 
---- 
VOL 


~PHZ-+1 
r- 


1 
tvr-- 
VOH 
____ 
!__ 
1.~V 
~H-0.3V 
OV 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


1 
I 
I 
tpZH~ 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and Jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as Idis. 


F. 
tpZL and tPZH are the same as ten. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74LVC14 
HEX SCHMITT-TRIGGER INVERTER 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25·C 


• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1A 
1Y 
2A 
2Y 
3A 
3Y 
GND 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1 U 14 
Vcc 


2 
13 
6A 


3 
12 
6Y 
4 
11 
5A 


5 
10 
5Y 
6 
9 
4A 
7 
8 
4Y 


description 


This hex Schmitt-trigger 
inverter is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC14 
contains six independent 
inverters. The device performs the Boolean function Y = A. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 


The SN74LVC14 
is characterized 
for operation from -40·C 
to 85·C. 


FUNCTION TABLE 
(each Inverter) 


INPUT 
OUTPUT 
A 
Y 


H 
L 


L 
H 


2 
.IT 
3 
4 


5 
6 


9 
8 


11 
10 


13 
12 


-[90- 


tThis 
symbol is in accordance with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 


~1::=="I1~,,=,,"::ru:~ ~ 
ttandlnlwtntnly. 
ProductIonpr-.Ing 
- 
IlOl-,1_ 
I. liEXAS 
_ng 01II psrn«III. 
INSTRUMENTS 


SN74LVC14 
HEX SCHMITT·TRIGGER INVERTER 


absolute 
maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage 
ratings may be exceeded if the input and output c1am~urrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Supply voltage 
Operating 
2 
3.6 
VCC 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC 
K 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC 
K 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC. 
2.7 V 
-12 
mA 
VCC.3 
V 
-24 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 
VCC· 
3 V 
24 


dtldV 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74LVC14 
HEX SCHMITT·TRIGGER 
INVERTER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAME- 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 
TER 


VT+ 
2.7V 
0.8 
2 


Positive-going 
3V 
0.8 
2 
V 
threshold 
3.6V 
0.8 
2 


VT- 
2.7V 
0.4 
1.4 


Negative-going 
3V 
0.6 
1.5 
V 


threshold 
3.6V 
0.8 
1.8 


!NT 
2.7V 
0.3 
1.1 


Hysteresis 
3V 
0.3 
1.2 
V 


(VT+-VT-) 
3.6V 
0.3 
1.2 


10H - -100 
JJA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H - -24 
mA 
3V 
2.2 


IOL -100 
JJA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI_ 5.5 Vor 
GND 
3.6V 
±5 
JJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
JJA 


.c.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto 
3.6 V 
500 
JJA 


Ci 
VI- 
VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:l:Typical values are measured at VCC - 3.3 V, TA = 25°C. 


sWitching characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc= 
3.3 V 
Vcc 
= 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
Ipd 
A 
Y 
1 
7 
7.5 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per inverter 


TEST CONDITIONS 


CL - 50 pF, 
f = 10 MHz 


~TEXAS 
INSTRUMENTS 


SN74LVC14 
HEX SCHMITI·TRIGGER 
INVERTER 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 
6V 


S1 
o 
Openr 


c 


-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\-;5~--- 
2.7V 


I •.• 
·----OV 


1 
1 


IlIII 
~ 
tPHL 
I 


~ 


--VOH 
1.5V 


VOL 


Input 
.J1.5V 


tpLH 
~ 
~ 


1 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
6V 


tPHZltpZH 
GND 


14-- tw--+l 


1 
I 


Input 
3~~~~~~~~~~~~:K~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 


1 
.: 
ov 


tPZL -+l 
14-t 
....J "'"- 


1 
1 
PLZ 
'I 
ror- 


1 '----H- 
3V 
I 
1.5 V 
I 
VOL + 0.3 V 
I 
---- 
VOL 
I 
tPHZ-+! 
~ 
tPZH ~ 
14- 
I 


1 
±v;--- 
VOH 
___ 
I__ 
1.~V 
~H-0.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 aUV 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo • 50 n, tr :S 2.5 ns, tf :S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tpZL and tpZH are the same as ten. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74LVC32 
QUADRUPLE 
2-INPUT POSITIVE-OR 
GATE 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MII-STD-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1A 
18 
1Y 
2A 
28 
2Y 
GND 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1U 
14 
VCC 
2 
13 
48 


3 
12 
4A 


4 
11 
4Y 
5 
10 
38 
6 
9 
3A 
7 
8 
3Y 


description 


This quadruple 2-input positive-OR gate is designed for 2.7-V to 3.6-V VCC operation. 


The SN74LVC32 performs the Boolean functions Y = A + B or Y = A. B in positive logic. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 


The SN74LVC32 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
X 
H 


X 
H 
H 
l 
L 
L 
-D- 
1A 


1B 


2A 


2B 


3A 


3B 


4A 


4B 


tThis 
symbol is in acccrdance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


1 
;>:1 
3 
2 


4 
6 
5 


9 


10 
8 


12 
11 
13 


EPIC is a trademark 
of Texas Instruments 
InCOrporated. 
~~etlcn~ro:1: 
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INSTRUMENTS 


SN74LVC32 
QUADRUPLE 
2·INPUT POSITIVE·OR GATE 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 6.5 V 
Input voltage 
range, 
VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~ions beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Operating 
2 
3.6 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC - 2.7 V 
12 


VCC-3 
V 
mA 
24 


I1tll1v 
Input transition rise or fall rate 
0 
7 
nsIV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
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TEXAS 
75265 


SN74LVC32 
QUADRUPLE 
2-INPUT POSITIVE-OR 
GATE 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H = -100 
JJA 
MINtoMAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
10H =-12 
mA 
V 


3V 
2.4 


10H =-24 
mA 
3V 
2.2 


10L - 100 JJA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
JJA 


ICC 
VI = VCC or GND, 
10-0 
3.6V 
10 
JJA 


LJ.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
JJA 


Ci 
VI = VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC - 3.3 V, TA _ 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC= 
3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


!Pd 
AorB 
Y 
1.5 
6 
7 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


cpd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL=50pF, 
f-10MHz 


~TEXAS 
INSTRUMENTS 


SN74LVC32 
QUADRUPLE 
2-INPUT POSITIVE-OR 
GATE 


From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


S1 
o Openr 


D 


-= 


TI~~nu~ 
):(1.5 
V 


~ 
___ X1•5V 
~ 
:.:V 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\ 7."5~---2.7V 
,""'·----OV 
I 
I 
14 
~ 
tpHL 


I 


~ 


--VOH 


1.5 V 


VOL 


Input --.i 1.5 V 


tPLH 
~ 
~ 
I 


Outpu1 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
6V 


tPHZ/tpZH 
GND 


14-- tw--.l 
I 
I 


Input 
3~~~~~~~~~~~~y<~1~.5~V~~~= 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
j 
2.7V 


~1.5V 
4~:---ov 


tPZL --+l 
14-t 
...J ""'--- 
I 
I 
PLZ 'I 
roo- 


I 
I---~-l- 
3V 
I 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 
I 
tPHZ-+j 
i+ 
tPZH -+i 
14- 
I 


I 
tv':--- 
VOH 
___ 
1__ 
1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
51 at 6V 
{see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and Jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. ZO. 
50 n, tr s 2.5 ns. tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tPLZ and tpHZ are the same as ldis. 
F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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POST 
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• 
DALLAS. 
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75265 


SN74LVC74 
DUAL POSITIVE·EDGE·TRIGGERED 
D·TYPE FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS287B - JANUARY 1993 - REVISED JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 Vat VCC = 3.3 V, TA = 25·C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1CLR 
1D 
1CLK 
1PRE 
10 
10 
GND 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1 U14 
VCC 


2 
13 
2CLR 


3 
12 
2D 
4 
11 
2CLK 
5 
10 
2PRE 
6 
9 
20 
7 
8 
20 


description 


This dual positive-edge-triggered 
Ootype flip-flop 
is designed 
for 2.7-V to 3.6-V VCC operation. 


A low level at the preset 
(PRE) or clear (CLR) inputs sets or resets the outputs 
regardless 
of the levels of the 
other 
inputs. 
When 
PRE 
and 
CLR 
are inactive 
(high), 
data 
at the 
data 
(D) input 
meeting 
the 
setup 
time 
requirements 
is transferred 
to the outputs on the positive-going 
edge of the clock pulse. Clock triggering 
occurs 
at a voltage 
level and is not directly 
related to the rise time of the clock pulse. Following 
the hold-time 
interval, 


data at the D input may be changed 
without 
affecting 
the levels at the outputs. 


Inputs can be driven from either 3.3-V or S-V devices. 
This feature allows the use of these devices 
as translators 
in a mixed 3.3-V/S-V 
system 
environment. 


The SN74LVC74 
is characterized 
for operation 
from -40·C 
to as·c. 


INPUTS 
OUTPUTS 


PRE 
CIR 
CLK 
0 
Q 
Q 


L 
H 
X 
X 
H 
L 


H 
L 
X 
X 
L 
H 


L 
L 
X 
x 
Ht 
Ht 


H 
H 
i 
H 
H 
L 


H 
H 
i 
L 
L 
H 


H 
H 
L 
X 
Qo 
00 
t This configuration 
is nonstable; 
that is, it does 
not 
persist 
when 
PRE 
or CLR 
returns 
to its inactive 
(high) 
level. 


EPIC 
is a trademark 
of Texas 
Instruments 
InCOrporated. 
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SN74LVC74 
DUAL POSITIVE·EDGE· TRIGGERED 
D·TYPE FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS287B 
- JANUARY 
1993 - REVISED 
JULY 1995 


1PRE 


1ClK 


10 


1ClR 


4 
"-5 
5 
3 
C1 
2 
10 
6 
1 
"- 
R 


10 
"- 
9 
11 


12 
8 
13 
r-.. 


2PRE 


2ClK 


20 


2ClR 


logic diagram, each flip-flop 
(positive logic) 


PRE 


ClK-1>L!2::: 


CLR 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 


Supply 
voltage 
range, 
VCC 
-0.5 
V to 6.5 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C 
(in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


:; Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-vo~age 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 
2. 
This value 
is limited to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LVC74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS287B 
- JANUARY 
1993 - REVISED 
JULY 1995 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC = 2.7 V to 3.6 V 
2 
V 


Vil 
low-level 
input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.7V 
-12 
IOH 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC. 
2.7 V 
12 
IOl 
low-level 
output current 
mA 
VCC-3 
V 
24 


At/tlY 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
°C 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


IOH - -100 
J.1A 
MINto 
MAX 
VCC-:-0.2 


2.7V 
2.2 
VOH 
'OH--12mA 
V 
3V 
2.4 


'OH --24 
mA 
3V 
2.2 


10l -100 
IJA 
MINto 
MAX 
0.2 


VOL 
IOl-12mA 
2.7 V 
0.4 
V 


'Ol-24mA 
3V 
0.55 


'I 
V,_ 5.5 VorGND 
3.6V 
±5 
J.1A 


ICC 
V, - VCC or GND, 
10.0 
3.6V 
10 
J.1A 


t>ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6V 
500 
IJA 


Cj 
VI_ VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA _ 25°C. 


timing 
requirements over recommended ranges of supply 
voltage and operating free-air 
temperature (unless otherwise noted) 


Vcc= 
3.3 V 
VCC=2.7V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
0 
83 
MHz 


tw 
Pulse duration 
PRE or ClR 
low 
4 
5 
ns 
ClK 
high or low 
5 
6 


tsu 
Setup time before ClKi 
Data 
3 
4 


PRE or ClR 
inactive 
ns 
2 
3 


th 
Hold time, data after ClKi 
1 
2 
ns 


~TEXAS 
INSTRUMENTS 


SN74LVC74 
DUAL POSITIVE·EDGE·TRIGGERED 
D·TYPE FLlP·FLOP 
WITH CLEAR AND PRESET 
SCAS287B-JANUARY 
1993- 
REVISED 
JULY 1995 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless otherwise 
noted) (see Figure 1) 


FROM 
TO 
Vcc = 3.3 V 
Vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
83 
MHz 


CLK 
QorQ 
1 
6.5 
7 
tpd 
ns 
PREorCLR 
1 
8 
9 


tsk(o)t 
1 
ns 


operating 
characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation 
capacitance 
per flip-flop 


TEST CONDITIONS 


CL = 50 pF, 
f = 10 MHz 


~1ExAs 
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SN74LVC74 
DUAL POSITIVE·EDGE·TRIGGERED 
D·TYPE FLlp·FLOP 
WITH CLEAR AND PRESET 
SCAS2878 - JANUARY 1993 - REVISED JULY 1995 


From Output 
Under Test 


CL=50pF 
(see Note A)I 


o 6V 


51 
o 
Openr' 
-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input 
-11.5 
V 


tPLH 
~ 
~ 
I 


Output 
/1.5 
V 


\ 
~5_;--- 
2.7V 


I ••·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


-VOH 
1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
51 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14--- tw-.l 
I 
I 


Input 
3~~~~~~~~~~~~)\~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
~_1.: 
OV 


tpZL 1· r-tPLZ-+! 
l+- 


I I----.J-i- 
3V 
I 
I 
1.5V 
I 
VOL+O.3V 
I 
---- 
VOL 


I 
tPHZ~ 
i+- 


tpZH -+t 
14- 
I 


I 
tv'::--- 
VOH 
_____ 
!__ 
1.~V 
~H-O.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
51 at 6 V 
(see Note B) 


Output 
Waveform 
2 
51 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal condnions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characleristics: 
PRR s 10 MHz, ZO. 
SOn, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time wnh one transition per measurement. 


E. 
tpLZ and tpHZ are the same as lelis. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC86 
QUADRUPLE 
2-INPUT EXCLUSIVE-OR 
GATE 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1A 
18 


1Y 


2A 
28 


2Y 
GND 


0, DB, OR PW PACKAGE 
(TOP VIEW} 


1 U 14 


2 
13 


3 
12 
4 
11 
5 
10 
6 
9 
7 
8 


Vcc 
48 


4A 


4Y 
38 


3A 


3Y 


description 


This quadruple 
2-input exclusive-OR 
gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 
The SN74LVC86 
performs the Boolean functions Y = A EBB or Y = AB + AS in positive logic. 


A common application 
is as a true/complement 
element. If one of the inputs is low, the other input is reproduced 


in true form at the output. If one of the inputs is high, the signal on the other input is reproduced 
inverted at the 
output. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use oflhese 
devices as translators 
in a mixed 3.3-V/5-V system environment. 


The SN74LVC86 
is characterized 
for operation from -40°C 
to 85°C. 


FUNCTION 
TABLE 
(each 
gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


L 
L 
L 


L 
H 
H 


H 
L 
H 


H 
H 
L 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LVC86 
QUADRUPLE 
2-INPUT EXCLUSIVE-OR 
GATE 


1 
=1 
3 
2 


4 
6 
5 


9 
8 
10 


12 
11 
13 


exclusive-OR 
logic 


An exclusive-OR gate has many applications, some of which can be represented better by alternative logic 
symbols. 


=0- 


The output is active (low) if 
all inputs stand at the same 
logic level (Le., A = B). 


The output is active (low) if 
an even number of inputs 
(i.e., 0 or 2) are active. 


The output is active (high) if 
an odd 
number 
of inputs 
(Le., only 
1 of the 2) are 
active. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo '" 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
±100 mA 
Maximum power dissipation at TA '" 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation 
of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the Input and output clam~urrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


~1ExAs 
INSTRUMENTS 


SN74 LVC86 
QUADRUPLE 
2-INPUT EXCLUSIVE-OR 
GATE 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC. 
2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC. 
2.7 V 
-12 
10H 
High-level output current 
mA 
VCC-3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3V 
24 


At/Av 
Input transition rise or fall rate 
0 
9 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
J!A 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L -100 
J!A 
MIN to MAX 
0.2 


VOL 
IOL-12 
mA 
2.7V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
J!A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6 
V 
500 
J!A 


Cj 
VI - VCC or GND 
3.3V 
5 
pF 
t For conditions 
shown as MIN or MAX, use the appropriate 
values under recommended 
operating conditions. 
* All typical values are at VCC. 
3.3 V, TA = 25·C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
vcc = 2.7 V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


tpd 
A 
Y 
1 
6.5 
7.5 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


cpd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL-50pF, 
f=10MHz 


~TEXAS 
INSTRUMENTS 


l)N74LVC86 
t)UADRUPLE 
2-INPUT EXCLUSIVE-OR 
GATE 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


Sl 
o 
Openr' 
-=- 


TI~~nu~ 
):(1.5v 


~ 
___ 
*1.5 V 
~ 
:.:V 
Date 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5~--- 
2.7V 
I~·----OV 
I 
I 


loll 
-' 
tPHL 
I 


~ 


-VOH 
1.5V 


VOL 


Input-i 1.5 V 


tpLH 
14 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZItPZH 
GND 


14---- tw -----.I 
I 
I 


Input 
3~~~~~~~~~~~=y<~1~.5~V~~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 
1 
.: 
ov 


tpZL -.l 
14-t 
...J ""- 
I 
I 
PLZ"I 
~ 
I I----.J-l- 
I 
1.5V 
I 
VOL+O.3V 
---- 
VOL 


~PHZ-+j 
r- 


I 
lv;--- 
VOH 
_____ 
!__ 
1.~V 
~H-O.3V 
OV 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


I 
I 
I 
tpZH -+I 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo = 50 n, tr :S 2.5 ns, tf :S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tPZL and tPZH are the same as ten. 
G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC112 
DUAL NEGATIVE-EDGE- 
TRIGGERED 
J-K FLIP-FLOP 
WITH CLEAR AND PRESET 
SCAS289A-JANUARY 
1993 - REVISED 
JULY 1995 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOPVIEWj 


1ClK 
1 U 
16 Vcc 
1K 
2 
15 
1ClR 
1J 
3 
14 2ClR 
1'i5FiE 4 
13 2ClK 
10 
5 
12 
2K 
1Q 
6 
11 2J 
2Q 
7 
10 2PRE 
GND 
8 
9 
20 


description 


This dual negative-edge-triggered 
J-K flip-flop is designed for 2.7-V to 3.6-V VCC operation. 


A low level at the preset (PRE) or clear (ClR) 
inputs sets or resets the outputs regardless 
of the levels of the 
other inputs. When 
PRE and ClR 
are inactive 
(high), data at the J and K inputs meeting the setup time 
requirements 
is transferred to the outputs on the negative-going 
edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the J and K inputs can be changed without affecting the levels at the outputs. The SN74LVC112 
can 
perform as a toggle flip-flop by tying J and K high. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V system environment. 


The SN74LVC112 
is characterized 
for operation from -40°C 
to 85°C. 


INPUTS 
OUTPUTS 


PRE 
ClR 
ClK 
J 
K 
Q 
Q 
l 
H 
X 
X 
X 
H 
l 


H 
l 
X 
X 
X 
l 
H 
l 
l 
X 
X 
X 
Ht 
Ht 


H 
H 
J. 
l 
l 
00 
00 


H 
H 
J. 
H 
l 
H 
l 


H 
H 
J. 
l 
H 
l 
H 


H 
H 
J. 
H 
H 
Toggle 


H 
H 
H 
X 
X 
00 
00 
t The output levels in this configuration 
may not meet the 
minimum levels for VOH. Furthermore. this configuration 
Is 
nonstable; that is, it does not persist when either PRE or 
CCR returns to its Inactive (high) level. 


EPIC Is a trademark 
of Texas Instruments 
Incorporated. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through VCC or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package ThermalConsiderationsapplication 
note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
TVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC-2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC -3 V 
24 


litlliv 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJ.A 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H - -24 
mA 
3V 
2.2 


10L· 
100 IJ.A 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IJ.A 


Ice 
VI - VCC or GND, 
10-0 
3.6V 
10 
IJ.A 


t:.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto 
3.6 V 
500 
IJ.A 


Ci 
VI - VCC or GND 
3.3V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
lTypical 
values are measured at VCC - 3.3 V, TA - 25°C. 
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QUADRUPLE 
BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCAS290B 
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1993 - REVISED 
JULY 1995 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD·883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 
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1A 


1Y 
20E 


2A 
2Y 


GND 


0, DB, OR PW PACKAGE 
(TOP VIEW) 
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VCC 
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4A 
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description 


This quadruple 
bus buffer gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 
The SN74LVC125 
features 
independent 
line drivers with 3-state outputs. Each output is disabled when the associated 
output-enable 
(OE) 
input is high. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pUliup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


The SN74LVC125 
is characterized 
for operation from -40°C 
to 85°C. 


FUNCTION 
TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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logic diagram (positive logic) 
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t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply 
voltage 
range, Vcc 
-0.5 
V to 6.5 V 
Input voltage 
range, V, (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (V, < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to VCc) 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C 
(in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage 
temperature 
range, TSI9 
-65°C 
to 150°C 


; Stresses 
beyond 
those 
listed under "absolute 
maximum 
ratings· 
may cause 
permanent 
damage 
to the device. 
These 
are stress 
ratings 
only, and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect 
device 
reliability. 
NOTES: 
1. 
The input 
and output 
negative-voltage 
ratings 
may be exceeded 
n the input and output 
clamp-current 
ratings 
are observed. 
2. 
This value 
is lim~ed to 4.6 V maximum. 


3. 
The maximum 
package 
power 
dissipation 
is calculated 
using a junction 
temperature 
of 150·C 
and a board 
trace length 
of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


Operating 
2 
3.6 
Vee 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
Vee 
= 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
Vee 
= 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
. 
0 
5.5 
V 


Vo 
Output voltage 
0 
Vee 
V 


Vee=2.7V 
-12 
10H 
High-level output current 
mA 
Vee=3 
V 
-24 


Vee 
= 2.7 V 
12 
10L 
Low-level output current 
mA 
Vee=3 
V 
24 


/!,.t!/!,.v 
Input transition rise or fall rate 
0 
8 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·e 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H = -100 
IIA 
MINto 
MAX 
Vee-0.2 


2.7 V 
2.2 
VOH 
IOH=-12mA 
V 
3V 
2.4 


10H =-24 
mA 
3V 
2.2 


10L - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IIA 


10Z 
Vo = Vee 
or GND 
3.6 V 
±10 
IIA 


Ice 
VI • Vee 
or GND, 
10=0 
3.6 V 
10 
IIA 


ll.lee 
One input at Vee 
- 0.6 V, 
Other inputs at Vee 
or GND 
2.7 V to 3.6 V 
500 
IIA 


ei 
VI - Vee 
or GND 
3.3V 
5 
pF 


Co 
VO. 
Vee 
or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:All typical values are at Vee 
= 3.3 V, TA = 25·e. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc = 3.3 V 
VCC=2.7V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAx 


tpd 
A 
Y 
1 
6.5 
7 
ns 


ten 
OE 
y 
1 
7 
8 
ns 


!dis 
OE 
y 
1 
5.5 
6.5 
ns 


tsk(O)§ 
1 
ns 
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operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation 
capacitance 
per gate 


TEST CONDITIONS 


CL. 
50 pF, 
f. 
10 MHz 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 
6V 


S1 
o 
Openr' 
-=- 


TI~~:~ 
):(1.5 V 


~ 
I~:~~ 
*1.5V 
~ 
:.:V 


Input -.i1.5V 


tpLH 
14 
~ 
I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


\-;5-;--- 
2.7V 


I ""·----oV 
I 
I 
14 
~ 
tpHL 
I 


~ 


-VOH 
1.5 V 


VOL 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


14-- tw ---+! 
I 
I 


Input 
3~~~~~~~~~~~~Y(~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
~ 
I 
2.7V 
1'1.5 V 
4~:---ov 


tPZL --, 
r-tPLZ-+! 
I+- 


Output 
I 
I - - - -l-i- 


Waveform 
1 
I 
1.5 V 
I 
VOL + 0.3 V 
S1 at6V 
I 
---- 
VOL 
(see Note B) 
I 
t 
-+j 
i+- 


tpZH -+j 
I+- 


PHZ 
I 


Output 
I 
~ 
Waveform 
2 
- 
-- 
- 
- 
VOH 


(~~~;N~ 
' __ 1.~V 
~_O_H_-_0_.3VOV 


Output 
Control 
(low-level 
enabling) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s 10 MHz, Zo = 50 0, tr :s 2.5 ns, tf :S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as lciis. 


F. 
tPZL and tpZH are the same as ten. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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0, DB, OR PW PACKAGE 
(TOP VIEW) 
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• 
EPICn, (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This quadruple 
bus buffer gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC126 
features 
independent 
line drivers 
with 3-state 
outputs. 
Each output 
is disabled 
when 
the 
associated 
output-enable 
(OE) input is low. 


To ensure 
the high-impedance 
state during 
power 
up or power 
down, 
OE should 
be tied to GND through 
a 
pulldown 
resistor; 
the minimum 
value 
of the resistor 
is determined 
by the current-sourcing 
capability 
of the 
driver. 


10E 


1A 


1Y 
20E 


2A 


2Y 


GND 


VCC 
40E 


4A 


4Y 
30E 
3A 


3Y 


Inputs can be driven from either 3.3-V or 5-V devices. 
This feature allows the use of these devices 
as translators 
in a mixed 3.3-V/5-V 
system 
environment. 


The SN74LVC126 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 
OE 
A 
y 


H 
H 
H 


H 
L 
L 


L 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


logic diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 15O'C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations application note inthe 1994ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input vo~age 
IVCC - 2.7Vt03.6 
V 
2 
V 


Vil 
low-level 
input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input vo~age 
a 
5.5 
V 


Vo 
Output voltage 
a 
Vcc 
V 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC·2.7V 
12 
10l 
low-level 
output current 
mA 
VCC-3V 
24 


l1tll1v 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
1IA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
10H --12 
mA 
V 
3V 
2.4 


10H --24mA 
3V 
2.2 


IOl-100 
IJA 
MINto 
MAX 
0.2 


VOL 
IOl-12mA 
2.7V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
1IA 


IOI 
Vo - VCC or GND 
3.6 V 
±10 
1IA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
10 
1IA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 V to 3.6 V 
500 
IJA 


Cj 
VI - VCC or GND 
3.3V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


"'Typical 
values are measured at VCC - 3.3 V, TA _ 25·C. 
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• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25cC 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25cC 


• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


D,DB, OR PW PACKAGE 
(TOP VIEW} 


A 
1 U 16 
Vcc 
B 
2 
15 
YO 
C 
3 
14 
Y1 
G2A 
4 
13 
Y2 
G2B 
5 
12 
Y3 
G1 
6 
11 
Y4 
Y7 
7 
10 
Y5 
GND 
8 
9 
Y6 


description 


This 3-line to 8-line decoder/demultiplexer with latches on three address inputs is designed for 2.7-V to 3.6-V 
VCC operation. 


The SN74LVC137 is designed for high-performance memory-decoding or data-routing applications requiring 
very short propagation delay times. In high-performance memory systems, this decoder can be used to 
minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 


When the latch-enable (G2A) input is low, the SN74LVC137 acts as a decoder/demultiplexer. When G2A 
transitions from low to high, the address present at the inputs (A, B, and C) is stored in the latches. Further 
address changes are ignored provided G2A remains high. The output-enable (G1 and G2B) inputs control the 
outputs independently of the select or latch-enable inputs. All of the outputs are forced high if G1 is low or G2B 
is high. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V system environment. 


The SN74LVC137 is characterized for operation from -40cC to 85cC. 


LATCH 
OUTPUT· 
SELECT INPUTS 
OUTPUTS 
ENABLE 
ENABLE 


G2A 
G1 
G2B 
C 
B 
A 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
L 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


L 
H 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


L 
H 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


L 
H 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


L 
H 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


H 
H 
L 
X 
X 
X 
Outputs corresponding 
to stored address = L; all other outputs = H 
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PRODUCT PREVIEW Information 
ccnc •••• 
prcduetlln tilt formative 
or 
design phlSl 
or development. 
Charll:tertltk: 
dati 
and other 
lpeeltlcltlonl 
Ire dIIlgn GOlia.Tualnluumtntl rtMrVtI the rSghtto 
chang. or discontinue th••• productl without not~ 
~TEXAS 
INSTRUMENTS 


SN74LVC137 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 
WITH ADDRESS 
LATCHES 
SCAS340A - MARCH 1994 - REVISED JULY 1995 


1 
BIN/OCT 
15 
1 
0 
2 
14 
2 
1 
3 
13 
4 
2 


12 
7 
3 
6 
11 


EN 
4 
4 
•... 
10 
5 
f-- 
9 
6 
5 
•... 
7 
7 


G1 


G2A 


YO 
A 


Y1 
B 


Y2 
C 


Y3 


Y4 
01 


Y5 
G2A 


Y6 


Y7 
G2B 


1 
'} 
DMUX 
15 
0 
2 
G.Q. 
14 
1 
3 
7 
13 
2 
2 
12 
""& 
3 
6 
11 
4 
4 
•... 
10 
5 
- 
9 
6 
5 
" 
7 
7 


Select 
Inputs 


Latch 
{ 
Enable 
G2A 


{ 


G2B 
5 


Output 
Enables 
G1 


Data 
Outputs 


~1ExAs 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALlAS. 
TEXAS 75265 


SN74LVC137 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 
WITH ADDRESS 
LATCHES 
SCAS340A 
- MARCH 
1994 - REVISED 
JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, 
VCC 
-0.5 
V to 6.5 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA . 


Output 
clamp 
current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C 
(in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other cond~ions beyond those indicated under "recommended 
operating cond~ions" is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negativ&-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Va 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC. 
3 V 
24 


AtlAV 
Input trans~ion rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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SN74LVC137 
3·L1NE TO a·L1NE DECODER/DEMULTIPLEXER 
WITH ADDRESS 
LATCHES 
SCAS340A 
- MARCH 
1994 - REVISED 
JULY 1995 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:I: 
MAX 
UNIT 


10H - -100 
J.LA 
MIN to MAX 
Vee-0.2 


2.7V 
2.2 
VOH 
10H --12 
mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 J.LA 
MIN to MAX 
0.2 


VOL 
IOL-12 
mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
J.LA 


101 
Vo - Vee 
or GND 
3.6V 
±10 
J.LA 


Ice 
VI - Vee 
or GND, 
10=0 
3.6V 
10 
J.LA 


alee 
One input at Vee 
- 0.6 V, 
Other inputs at Vee 
or GND 
2.7 Vto3.6 
V 
500 
J.LA 


ei 
VI = Vee 
or GND 
3.3V 
pF 


Co 
Vo - Vee 
or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:Typical values are measured at Vee 
- 3.3 V, TA _ 25°C. 
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SN74LVC138 
3·L1NETO 8·L1NE DECODER/DEMULTIPLEXER 


• 
EPICT'" (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA Per 
JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25'C 
• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smlill-Outllne 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


D, DB, OR PW PACKAGE 
(TOP VIEW) 
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description 


This 3-line to 8-line decoder/demultiplexer 
is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC138 
is designed 
for high-performance 
memory-decoding 
or data-routing 
applications 
requiring 
very short propagation 
delay times. In high-performance 
memory systems, this decoder minimizes the effects 
of system decoding. 
When employed 
with high-speed 
memories 
utilizing a fast enable circuit, the delay times 
of this decoder and the enable time of the memory are usually less than the typical access time of the memory. 
This means that the effective system delay introduced 
by the decoder is negligible. 


The conditions 
at the binary-select 
inputs and the three enable inputs select one of eight input lines. Two 
active-low 
enable inputs and one active-high 
enable input reduce the need for external gates or inverters when 
expanding. 
A 24-line decoder can be implemented 
without external inverters and a 32-line decoder 
requires 
only one inverter. An enable input can be used as a data input for demulliplexing 
applications. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


The SN74LVC138 
is characterized 
for operation 
from -40°C 
to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC138 
3·L1NE TO B-L1NE DECODER/DEMULTIPLEXER 
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SN74LVC138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 
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SN74LVC138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GNO 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air): (see Note 3) 0 package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information. refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC -2.7Vto 
3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 


VCC-3V 
mA 
-24 


tOL 
Low-level output current 
VCC -2.7V 
12 


VCC-3 
V 
mA 
24 


I!.tll!.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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SN74LVC138 
3·LINE TO 8-L1NE DECODER/DEMULTIPLEXER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:I: 
MAX 
UNIT 


10H - -100 
jU\ 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24mA 
3V 
2.2 


10L -100 
IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI = 5.5 V or GND 
3.6V 
±5 
jU\ 


ICC 
VI- 
VCC or GND, 
10-0 
3.6V 
10 
jU\ 


AICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
2.7 V to 3.6 V 
500 
jU\ 


Co 
Vo - VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC - 3.3 V, TA· 
25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc = 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


AorBorC 
1 
6.7 
7.9 


lpd 
G2AorG2B 
Y 
1 
6.5 
7.4 
ns 


G1 
1 
5.8 
6.4 


tsk(o)§ 
1 
ns 


operating characteristics, 
Vcc = 3.3 V, TA = 25°C 


PARAMETER 


cpd 
Power dissipation capacitance 


TEST CONDITIONS 


CL - 50 pF. 
I _ 10 MHz 
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SN74LVC138 
3·L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 


From Output 
Under Test 


CL =50pF 
(see Note A)I 


o 6V 


o 
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_ 
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.1. 
I 
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I" 
th 


___ 
*1.5 V 


~ 
I 
~2.7V 
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VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5~--- 
2.7V 
I-·----OV 
, 
I 
14 
~ 
tpHL 
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-VOH 
1.5V 


VOL 


Input --.i 1.5 V 


tpLH 
~ 
~ 
, 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


14--- tw ---.l 
, 
, 


Input 3~~~~~~~~~~~~'f~1.~5~V~~~~ 
:.: 
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VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7 V 


~1.5V 
4_1.~ 
OV 


tpZL --.l 
I4- 


t 
-J 
l.ooo- 
I 
I 
PLZ"I 
roor-- 
I 
' 
j-l_ 
3V 


I 
1.5 V 
I 
VOL + 0.3 V 
, 
---- 
VOL 
, 
tpHZ -+j 
i+- 


tPZH ~ 
I+- 
I 
, 
tv':--- 
VOH 
____ 
!1._5V 
~H-0.3V 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input puises are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 0. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as tdis. 
F. 
tpZL and tpZH are the same as ten. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC139 
DUAL 2·L1NE TO 4·L1NE DECODER/DEMULTIPLEXER 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


D, DB, OR PW PACKAGE 
(TOP VIEW} 


10E 
1 V 
16 Vcc 
1A 
2 
15 
20E 
18 
3 
14 
2A 
1YO 
4 
13 
28 
1Y1 
5 
12 
2YO 
1Y2 
6 
11 
2Y1 
1Y3 
7 
10 
2Y2 
GND 
8 
9 
2Y3 


description 


This dual2-line 
to 4-line decoder/demultiplexer 
is designed for 2.7-V to 3.6-V VCC operation. 


The SN74LVC139 
is designed to be used in high-performance 
memory-decoding 
or data-routing 
applications 
requiring very short propagation 
delay times. In high-performance 
memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed 
memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time of the memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced 
by the decoder is negligible. 


The device comprises two individual2-line 
to 4-line decoders in a single package. The active-low output-enable 
(OE) input can be used as a data line in demultiplexing 
applications. 
These decoders/demultiplexers 
feature 
fully buffered inputs, each of which represents 
only one normalized 
load to its driving circuit. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability of the driver. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V system environment. 


The SN74LVC139 
is characterized 
for operation from -40°C 
to 85°C. 
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EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LVC139 
DUAL 2-L1NE TO 4-L1NE DECODER/DEMULTIPLEXER 
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tThese 
symbols are in accordance 
with ANSI/IEEE 
Std 91-1984 and IEC Publication 617-12. 


logic diagram (positive logic) 
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SN74LVC139 
DUAL 2-L1NE TO 4-LINE DECODER/DEMULTIPLEXER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 6.5 V 


Input voltage range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through VCC or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. .The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Consideralionsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Oala Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input vo~age 
IVCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
IVCC-2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC - 2.7 V 
12 


VCC-3V 
mA 
24 
t.tlt.v 
Input trans~ion rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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SN74LVC139 
DUAL 2-L1NE TO 4-L1NE DECODER/DEMULTIPLEXER 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IIA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H - -24 
mA 
3V 
2.2 


10L - 100 IIA 
MIN to MAX 
0.2 


VOL 
IOL-12 
mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IIA 


10l 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
IIA 


t..ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
IIA 


Ci 
VI - VCC or GND 
3.3V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* Typical values are measured at VCC - 3.3 V, TA _ 25°C. 
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SN74LVC157 
QUADRUPLE 2-L1NETO 1-L1NE DATA SELECTOR/MULTIPLEXER 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


A/B 
1 U 16 
vcc 
lA 
2 
15 G 
lB 
3 
14 
4A 
lY 
4 
13 
4B 
2A 
5 
12 
4Y 
2B 
6 
11 
3A 
2Y 
7 
10 
3B 
GND 
8 
9 
3Y 


description 


This quadruple 
2-line to 1-line data selector/multiplexer 
is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN7 4LVC157 features 
a common strobe (G) input. When the strobe is high, all outputs are low. When the 
strobe is low, a 4-bit word is selected 
from one of two sources 
and is routed to the four outputs. 
The device 
provides 
true data. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


The SN74LVC157 
is characterized 
for operation 
from -40°C 
to 85°C. 
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SN74LVC157 
QUADRUPLE 2-L1NETO 1-L1NE DATA SELECTOR/MULTIPLEXER 


SCAS292B- JANUARY 1993- REVISED JULY 1995 


logic symbolt 
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t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


logic diagram (positive logic) 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply 
voltage 
range, Vcc 
-0.5 
V to 6.5 V 
Input voltage 
range, 
VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, 
Va (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Va < 0 or Va > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
Vcc or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
* Stresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions· 
is not 
implied. 
Exposure 
to absoiute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 
2. 
This value is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150'C 
and a board trace length of 750 mils. 
For more information, 
refer to the Package 
Thermal 
Considerationsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
Inerature 
number 
SCBD002B. 
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SN74LVC157 
QUADRUPLE 
2·L1NE TO 1·L1NE DATA SELECTOR/MULTIPLEXER 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC =2.7V 
-12 
10H 
High-level output current 
mA 
VCC=3 
V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC=3 
V 
24 


IJ.tlM 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IJ.A 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 vA 
MIN to MAX 
0.2 


VOL 
IOL=12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IJ.A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
vA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto 
3.6 V 
500 
vA 


Ci 
VI - VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:All typical values are at VCC = 3.3 V, TA = 25·C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc = 3.3 V 
vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


AorB 
1 
5.8 
6.3 
Ipd 
NB 
Y 
1 
7.5 
8.5 
ns 
G 
1 
7.5 
8.5 


tsk(o)§ 
1 
ns 
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SN74LVC157 
QUADRUPLE 2·L1NE TO 1·L1NE DATA SELECTOR/MULTIPLEXER 


operating 
characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 


TEST CONDITIONS 


CL - 50 pF, 
f - 10 MHz 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 
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S1 
o Openr 
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TI~~nu~ 
):(1.5 
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___ 
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14 
~ 
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1.5V 


VOL 


Input -.i 1.5 V 


tpLH 
~ 
~ 
I 


Output 
11.5 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPU1tPZL 
6V 


tpHZ/tpZH 
GND 


14-- tw -----.I 
I 
I 


Input 
3~~~~~~~~~~~~)\~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enebllng) 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1atGND 
(see Note B) 


tpZL -+l 
I 
I 


I 
I 
I 
tPZH~ 


VOL + 0.3 V 
---- 
VOL 


~PHZ-+i 
I+- 


f 


l 
tvQH::-o-:3v 
VOH 


___ 
••..•....~.~V 
._~_..:_____ 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and Jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, ZO- 
500, 
tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as lctis. 
F. 
tpZL and tpZH are the same as len' 
G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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D, DB, OR PW PACKAGE 
(TOP VIEW) 
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• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This quadruple 
2-line to 1-line data selector/multiplexer 
is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC158 
features a direct strobe (G) input. When the strobe is high, all outputs are high. When the 
strobe is low, a 4-bit word is selected from one of two sources and is routed to the four outputs. The SN74LVC158 
provides inverted data. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices in a mixed 
3.3-V/5-V 
system environment. 


The SN74LVC158 
is characterized 
for operation from -40°C 
to 85°C. 
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(,N74LVC158 
UADRUPLE 
2·L1NE TO 1·L1NE DATA SELECTOR/MULTIPLEXER 


SCAS342A 
- MARCH 
1994 - REVISED 
JULY 1995 
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logic symbolt 
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2 
1A 
1" 
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4 
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logic diagram (positive logic) 


2 
1A 


6 
2B 


11 
3A 


3B 
10 


14 
4A 


4B 
13 


G 
A/B 


t This symbol 
is in accordance 
with ANSIII EEE Std 91-1984 
and 


IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)i 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamJrCurrent 
ratings 
are observed. 
2. 
This value 
is limited 
to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C 
and a board trace length of 750 mils. 
For more information, 
refer to the Package Thermal Considerations application 
note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LVC158 
QUADRUPLE 
2·L1NE TO 1·L1NE DATA SELECTOR/MULTIPLEXER 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level Input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input vo~age 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC - 2.7 V 
-12 
10H 
High-level output current 
mA 
VCC-3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3V 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherWise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2.2 


10L -100 
IlA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI- 
5.5 Vor 
GND 
3.6V 
±5 
IlA 


10Z 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND. 
10-0 
3.6V 
10 
IlA 


t>.ICC 
One input at VCC - 0.6 V. 
2.7 Vt03.6 
V 
500 
IlA 
Other inputs at VCC or GND 


Ci 
VI - VCC or GND 
3.3V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:Typical values are measured at VCC - 3.3 V, TA - 25·C. 


~TEXAS 
INSTRUMENTS 


SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS293A 
- JANUARY 
1993 - REVISED 
JULY 1995 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2VatVcc 
= 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal buffer/driver 
is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC240 
is designed specifically to improve the performance 
and density of 3-state memory address 
drivers, clock drivers, and bus-oriented 
receivers and transmitters. 


The SN74LVC240 
is organized as two 4-bit buffers/drivers 
with separate ou~t-enable 
(OE) inputs. When OE 
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC240 
is characterized 
for operation from -40°C 
to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 
V 
20 
VCC 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1A4 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
L 


L 
L 
H 


H 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)* 


Supply 
voltage 
range, Vcc 
, 
-o.S 
V to 4.6 V 


Input voltage 
range, VI (see Note 1) 
-O.S V to 6.S V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-O.S V to Vcc + O.S V 
Input clamp current, 
11K (VI < 0 ) 
.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-SO mA 
Output 
clamp current, 
10K(Vo < 0 or Vo > Vccl 
±SO mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±SO mA 
Continuous 
current 
through 
Vcc or GND 
±100 
mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Operating 
free-air 
temperature 
range, TA 
-40°C 
to 85°C 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


i Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-vo~age 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Therme/Considerafions 
application 
note in the 1994 ABT Advanced 
BieMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS293A 
- JANUARY 
1993 - REVISED 
JULY 1995 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC = 2.7 V to 3.6 V 
2 
V 


Vil 
low-level 
input voltage 
VCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC - 2.7 V 
-12 
10H 
High-level output current 
mA 
VCC=3 
V 
-24 


VCC = 2.7 V 
12 
10l 
low-level 
output current 
mA 
VCC=3 
V 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2 


IOl -100 
IlA 
MINto 
MAX 
0.2 


VOL 
IOl-12 
mA 
2.7 V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
VI = 5.5 VorGND 
3.6V 
±5 
IlA 


10Z 
Vo = VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10=0 
3.6V 
20 
IlA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IlA 


Ci 
VI = VCC or GND 
3.3V 
5.5 
pF 


Co 
Vo - VCC or GND 
3.3V 
5.8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA = 25·C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
VCC = 2.7 V 
PARAMETER 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 


MIN 
MAX 
MIN 
MAX 


too 
A 
Y 
1.5 
7.5 
8.5 
ns 


ten 
OE 
y 
1.5 
8 
9 
ns 


!dis 
OE 
y 
1.5 
7.5 
8.5 
ns 


~TEXAS 
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SN74LVC240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS293A - JANUARY 1993 - REVISED JULY 1995 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Power dissipation capacitance 
per buffer/driver 
I Outputs enabled 
CL= 50 pF, 
f.10MHz 
~ 
pF 
Cpd 
IOutputs disabled 
2.5 


TEST 
S1 


tpd 
Open 


tpLZ/tPZL 
6V 


tpHzltpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------'J( 
2.7 V 
Timing 
Input 
-.1 
1 ~5..::: 
0 V 


~I 
tsu 
th 
I 
--_I 
~2.7V 


Data Input 
__ 
-.1)(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=:):(1.5 
V 
):(1.5 
V 


2.7V 


~1.5V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 


I 
1 
KtPHL 
tpZL 
~ 
14- 
I 
1 
tPLH~ 
Output 
I 
I 
tPLZ--+l 
j4- 
3V 
I 


!1.5V 
I 
~VOH 
'\ 
I 
I 
Waveform 
1 


.K.b....+~~VOL 
1 
I 
1.5V 
S1 at 6 V 
11.5V 
I 
I 
VOL 
(see Note B) 
I 
I 
~ 
1 


~tPLH 
I 
1tPHZ 
~ 
tPHL-+-.j 
Output 
tPZH 
~ 
j4- 


I 


\1.5 
V 
FVOH 
Waveform 
2 
!1.5V 
~H_O.3VVOH 
1.5V 
S1 atGND 
-- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the follOWing characteristics: 
PRR ~ 10 MHz, Zo • 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 


F. 
tPZL and tPZH are the same as len. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS343A 
- MARCH 
1994 - REVISED 
JULY 1995 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 U 
20 
VCC 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
lA2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
lA4 
8 
13 
2A2 
2Yl 
9 
12 
lY4 
GND 
10 
11 
2A1 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25·C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcc) 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal buffer/line driver is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V system 
environment. 


The SN74LVC241 
is designed 
specifically 
to improve both the performance 
and density 
of 3-state 
memory-address drivers, clock drivers, and bus-oriented receivers and transmitters. Taken together with the 
'LVC240 and 'LVC244, these devices provide the choice of selected combinations of inve~ 
and noninverting 
outputs, symmetrical OE (active-low output-enable) inputs, and complementary OE and OE inputs. 


The SN74LVC241 is organized as two 4-bit line drivers with separate output-enable (1OE, 20E) inputs. When 
1OE is low or 20E is high, the device passes data from the A inputs to the Y outputs. When 1OE is high or 20E 
is low, the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor and OE should be tied to GND through a pulldown resistor; the minimum value of the resistor is 
determined by the current-sinking or the current-sourcing capability of the driver. 


The SN74LVC241 is characterized for operation from -40·C to 85·C. 


INPUTS 
OUTPUT 


10E 
1A 
1Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


INPUTS 
OUTPUT 


20E 
2A 
2Y 


H 
H 
H 


H 
L 
L 


L 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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logic symbolt 
logic diagram 
(positive 
logic) 


10E 
10E 


2 
18 
2 
18 
1Y1 
1A1 
1Y1 
1A1 
4 
16 
1A2 
1Y2 
6 
14 
16 
1A3 
1Y3 
1A2 
4 
1Y2 
8 
12 
1A4 
1Y4 


6 
14 
1A3 
1Y3 
19 
20E 
8 
12 
1A4 
1Y4 
11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
15 
5 
19 
2A3 
2Y3 
20E 
17 
3 
"'C 
2A4 
2Y4 


11 
9 
:c 
t This symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 
2A1 
2Y1 
0 
and IEC Publication 617-12. 


C 
13 
7 
C 
2A2 
2Y2 
0 
15 
5 
-f 
2A3 
2Y3 
"'C:c 
17 
3 
m 
2A4 
2Y4 
S 
m 
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WITH 3·STATE OUTPUTS 
SCAS343A - MARCH 1994 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCc> 
±50 mA 
Continuous current through VCC or GNO 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions' 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output damp-current 
ratings are observed. 
~ 
2. 
This value is limited to 4.6 V maximum. 
;:> 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 
W 
For more information, refertothe 
Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
>- 
Data Book, literature number SCBD002B. 
W 
recommended 
operating conditions 
(see Note 4) 
a: 
c.. 
b 
::::)coa: 
c.. 


MIN 
MAX 
UNIT 


VCC 
Operating 
2 
3.6 
Supply vo~age 
V 
Data retention only 
1.5 


VIH 
High-level input vo~age 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 


VCC-3V 
mA 
24 


lit/tiN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 
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SN74LVC241 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS343A - MARCH 1994 - REVISED JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOH - -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


IOL - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IlA 


IOZ 
Vo - 5.5 VorGND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IlA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vto3.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* Typical values are measured at VCC - 3.3 V, TA - 25°C. 
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OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS414C 
- NOVEMBER 
1992 - REVISED 
JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V Vcc) 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal buffer/line 
driver is designed 
for 2.7-V to 3.6-V VCC operation; 
it can interface 
to a 5-V system 
environment. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 U 20 
VCC 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1A4 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


The SN74LVC244A 
is organized 
as two 4-bit line drivers with separate output-enable 
(OE) inputs. When OE 
is low, the device passes data from the A inputs to the Y outputs. 
When OE is high, the outputs 
are in the 
high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pUliup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC244A 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 
OE 
A 
y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC244A 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS414C 
- NOVEMBER 
1992 - REVISED 
JULY 1995 


20E 
19 


11 
2A1 
13 
2A2 
15 
2A3 
17 
2A4 


t This symbol is In accordance 
with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 
. 


logic diagram (positive logic) 


10E 


2 
1A1 


4 
1A2 


6 
1A3 


8 
1A4 


20E 


19 


11 
2A1 


13 
2A2 


2A3 
15 


2A4 
17 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Va (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
- 50 mA 
Output clamp current, 10K (Va < 0) 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and outpu1 negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output voltage 
V 
3 state 
0 
5.5 


VCC - 2.7 V 
-12 
10H 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3 
V 
24 


t.tlt.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


IOH--l001lA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
10H --12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 jU\ 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI = 5.5 V or GND 
3.6V 
±5 
jU\ 


Vo - 5.5 V or GND 
3.6V 
±10 
10l 
Vo - 3.6 V or 5.5 V 
MINto 
MAX 
±50 
jU\ 


Icc 
VI - VCC or GND, 
10-0 
3.6V 
10 
jU\ 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 Vt03.6 
V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
3.1 
pF 


Co 
Vo = VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX. use the appropriate values under recommended 
operating cond~ions. 
:I:All typical values are measured at VCC = 3.3 V, TA - 25·C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tpd 
A 
Y 
1.5 
6.5 
7.5 
ns 


ten 
OE 
y 
1.5 
8 
9 
ns 


Idis 
OE 
y 
1.5 
7 
8 
ns 


tsk(o)§ 
1 
ns 


~TEXAS 
INSTRUMENTS 


SN74LVC244A 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS414C- 
NOVEMBER 1992 - REVISED JULY 1995 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Power dissipation capacitance 
per buffer/driver 
IOutputs enabled 
CL- 
50 pF, 
f.10MHz 
~ 
pF 
Cpd 
IOutputs disabled 
2 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 


o 
Open 


TEST 
S1 


tpd 
Open 


tPLZ/tPZL 
6V 


tPHZ/tPZH 
GND 


Timing 
Input 
-------X1.5 
V 
-----~. 1'------- 
OV 


~ 
,tsu 
th 
I 


__ --,*1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


X1•5V 
I 


KtPHL 


~VOH 
: 
1.5V 


, 
VOL 


~tPLH 


FVOH1.5V 


- 
VOL 


Output 
Control 
~1.5V 
):(1.5 
V 


tPZL~ 
14- 
, 
I 
'tPLZ 
-+I l+- 
1\' 
'~ 
3V 
,1.5 
V 
, 
I 
. 
I 
VOL+~~ 
VOL 
I 
1 tpHZ -+l 
j4- 


tPZH~ 
j4- 
I 


/1.5V 
~H-O.3V 
VOH 
. 
- 
= OV 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR ,:; 10 MHz, Zo _ 50 0, tr ,:;2.5 ns, tf':; 2.5 ns. 


D. 
The outputs are measured one at a time with one transnion per measurement. 


E. 
tpLZ and tpHZ are the same as !dls. 


F. 
tPZL and tPZH are the same as ten. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCESOO9-JULY 
1995 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-833C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V VCC) 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 


• 
Package Options Include Shrink 
Smail-Outline 
(DB), Plastic Smail-Outline 
(DW), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 u 20 
Vcc 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1A4 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


description 


This octal bufferlline driver is designed for 2.7-V to 3.6-V Vcc operation; it can interface to a 5-V system 
environment. 


The SN74LVCH244 is organized as two 4-bit line drivers with separate out~-enable 
(OE) inputs. When OE 
is low, the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVCH244 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


EPIC is a trademark of Texas Instruments 
InCOrporated. 
:oo"'-:1:,=,lIpora::"": :,c=..: 
.-~_pr--.g_noI-'Y_ 
-.gclol __ 
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SN74LVCH244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES009 
- JULY 1995 


20E 
19 


11 
2A1 
13 
2A2 
15 
2A3 
17 
2A4 


logic diagram (positive logic) 


10E 


18 
2 
18 
1Y1 
1Y1 
1A1 
16 
1Y2 
14 
4 
16 
1Y3 
1A2 
1Y2 
12 
1Y4 


6 
14 
1Y3 
1A3 


1A4 
8 
12 
1Y4 


20E 
19 


11 
9 
2Y1 
2A1 


13 
7 
2Y2 
2A2 


15 
5 
2Y3 
2A3 


17 
3 
2Y4 
2A4 


tThis 
symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 
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1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance 
or power-off state, Va (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
- 50 mA 
Output clamp current, 10K (Va < 0) 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those Indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamJH:urrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a Junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package Thermal Considerations applicetion note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC 
E 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage data inputs 
0 
5.5 
V 


Output voltage 
High or low state 
0 
VCC 
Vo 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC - 2.7 V 
12 
mA 
VCC-3 
V 
24 


Atlt.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
1IA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L· 
100 1IA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
1IA 


VI-0.8V 
3V 
75 


II(hold) 
VI-2V 
3V 
-75 
1IA 


VI-Ot03.6V 
3.6V 
±500 


Vo - VCC or GND 
±10 
10Z 
Vo - 3.6 V or 5.5 V 
MINto 
MAX 
1IA 
±50 


IcC 
VI - VCC or GND, 
10-0 
3.6V 
10 
1IA 


.t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6V 
500 
1IA 


Ci 
VI - VCC or GND 
3.3V 
3.1 
pF 


Co 
Vo - VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are measured at VCC - 3.3 V, TA - 25°C. 
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switching 
characteristics 
over recommended 
operating 
free-air temperature 
range, CL = 50 pF 
(unless otherwise 
noted) (see Figure 1) 


FROM 
TO 
Vcc = 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


!ad 
AorB 
Y 
1.5 
6.5 
7.5 
ns 


ten 
OE 
y 
1.5 
8 
9 
ns 


!dis 
OE 
y 
1.5 
7 
8 
ns 


tskColt 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs enabled 
CL. 
50 pF, 
!.10MHz 
~ 
pF 
IOutputs disabled 
2 
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From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


o 
Open 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------, 
1'------- 
ov 
~ 
,tsu 
th 
I 


___ 
*1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
):(1.5 
V 


tpZL 
-+j 
14- 
I 
, 
1 tpLZ -.I 
l+- 


I \1 
I~ 
3V 
I 
1.5 V 
I 
I 
I 
VOL + 0.3 V V 
' 
- 
---- 
OL 


I 
1 
tpHZ-+! 
~ 
tpZH -+j 
j4- 
, 


/1.5 
V 
~H-O.3V 
VOH 


, 
- 
- 
OV 


X1•5V 


1 


KtPHL 


I 
~VOH 
I 
1.5 V 
I 
VOL 


~tPLH 


FVOH1.5V 


-- 
VOL 


Output 
Waveform 
1 
S1 at 6 V 
(see Nole B) 


Ou1put 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capac~ance. 


B. 
Waveform 
1 is for an output w~h intemal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output w~h intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time w~h one trans~ion per measurement. 


E. 
tpZL and tPZH are the same as len. 
F. 
tpLZ and tPHZ are the same as !dis. 


G. 
tpLH and tpHL are the same as tpet. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcc) 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Small-Outline 
(OW), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This 
octal 
bus transceiver 
is designed 
for 2.7-V to 3.6-V Vcc 
operation; 
it can 
interlace 
to a 5-V system 
environment. 


The SN74LVC245A is designed 
for asynchronous 
communication 
between 
data buses. 
The device 
transmits 
data 
from 
the A bus to the 
B bus or from 
the 
B bus to the A bus, depending 
upon 
the 
logic 
level 
at the 
direction-eontrol 
(DIR) input. The output-enable 
(OE) input can be used to disable 
the device 
so the buses are 
effectively 
isolated. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC245A is characterized 
for operation 
from -40°C 
to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


DIR 
1 U 
20 Vcc 
A1 
2 
19 
OE 
A2. 
3 
18 
B1 
A3 
4 
17 
B2 
A4 
5 
16 
B3 
A5 
6 
15 
B4 
A6 
7 
14 
B5 
A7 
8 
13 
B6 
A8 
9 
12 
B7 
GND 
10 
11 
B8 


INPUTS 
OPERATION 
OE 
OIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 


~~-::.==.';.~...::g':'..: 
11IndInIWIITIII1y. 
_ 
--"'lI- 
naI~1ncludI 
lilting old parn« •••. 
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logic symbolt 


OE 
19 
G3 
1 
OIR 
3EN1[BA] 
3EN2[AB] 


2 
18 
Ai 
Vi 
Bl 


C> 
2V 
3 
17 
A2 
B2 
4 
18 
A3 
B3 
5 
15 
A4 
B4 
8 
14 
A5 
B5 
7 
13 
A6 
B8 
8 
12 
A7 
B7 
9 
11 
A8 
B8 


t This symbol is in accordance with ANSUIEEE Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Va (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0) 
±50 mA 
Continuous output current, 10 (Va = 0 to Vcc> 
±50 mA 
Continuous current through VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package.................. 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
!unctional operation o! the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditlons !or extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a Junctiontemperature o! 150·C and a board trace length o! 750 mils. 
For more in!ormation, re!erto the Package Thermal Considerationsapplication note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output voltage 
V 
3 state 
0 
5.5 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC-3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3 
V 
24 
"tiM 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H--lOOIJA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IJA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IJA 


10Z§ 
Vo -5.5 
VorGND 
3.6V 
±10 


Vo - 3.6 V or 5.5 V 
MINto 
MAX 
±50 
IJA 


Icc 
VI - VCC or GND, 
10-0 
3.6V 
10 
IJA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6V 
500 
IJA 


Ci 
IControl Inputs 
VI - VCC or GND 
3.3 V 
3.3 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3 V 
5.4 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


tAli 
typical values are measured at VCC - 3.3 V, TA _ 25·C. 


§ For I/O ports, the parameter 
10Z Includes the input leakage current. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc = 3.3 V 
VCC=2.7V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


too 
AorB 
BorA 
1.5 
6.5 
7.5 
ns 


ten 
OE 
AorB 
1.5 
8.5 
9.5 
ns 


ldis 
OE 
AorB 
1.5 
7.5 
8.5 
ns 


tsklo)ll 
1 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
33 
Cpd 
Power dissipation capacitance 
per transceiver 
CL. 
50 pF, 
f = 10 MHz 
f--- 
pF 
IOutputs disabled 
2 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


Sl 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
2.7 V 


Timing 
Input 
~~5.:::----- 
0 V 


I.. 
.1. 
.1 


1 
tsu 
1- 
th 
I 
1 
1 
---I 
~2.7V 


Data Input 
__ 
----'}(1.5 
V 
~ 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


X1•5V 
I 
OV 


KtPHL 


~VOH 
I 
1.5 V 


1 
VOL 


~tPLH 


F"VOH 
1.5V 


-- 
VOL 


Output 
Control ==:>:< 1.5 V 
>:<1.5 
V 


tPZL 
~ 
14- 
I 
I 
I 
tPLZ-+j 
~ 
3V 


: 
\1.5V 
1 
~L+O.3V 


1 
• 
1 
- 
--- 
VOL 


1 
1 tPHZ 
~ 
:.- 


tPZH 
~ 
j4- 
I 
11•5 
V 
\(>H 
-O.3V 
VOH 


. 
- 
•• OV 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo • 50 Q, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tPZL and tpZH are the same as ten' 


F. 
tpLZ and tpHZ are the same as ldis. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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WITH 3-STATE OUTPUTS 
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1995 


• 
EPICTIA (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-833C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltages With 
3.3-VVcc) 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup Resistors 


• 
Package Options Include Shrink 
Smail-Outline 
(DB), Plastic Smail-Outline 
(OW), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


DIR 
1 U 20 Vcc 
A1 
2 
19 OE 
A2. 
3 
18 
81 
A3 
4 
17 
82 
A4 
5 
16 
83 
AS 
6 
15 
84 
A6 
7 
14 
85 
A7 
8 
13 
86 
A8 
9 
12 
87 
GND 
10 
11 
88 


description 


This octal bus transceiver 
is designed 
for 2.7-V to 3.6-V Vcc 
operation; 
it can interface 
to a 5-V system 
environment. 


The SN74LVCH245 is designed for asynchronous 
communication 
between data buses. The device transmits 
data from the A bus to the B bus or from the B bus to the A bus, depending 
upon the logic level at the 
direction-eontrol 
(DIR) input. The output-enable 
(OE) input can be used to disable the device so the buses are 
effectively 
isolated. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Active bus-hold circuitry 
is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVCH245 is characterized 
for operation 
from -40°C to 85°C. 


INPUTS 
OPERATION 
OE 
OIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


EPIC is a trademark of Texas Instruments 
Incorporated. 
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19 
"- 
G3 


1 


"-L 
3EN1[BA] 


3EN2[AB] 


2 
, 
r- 
18 
~. 
L 
<;71 
--:l 
t> 
2<;7 
3 
17 


4 
~ 
16 


5 
15 


6 
, 
14 


7 
13 


8 
12 


9 
~ 
11 


~ 


To $even 
Other 
Channels 


t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 ) 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 50 mA 
Output clamp current, 10K (Vo < 0) 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55'C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65'C 
to 150'C 


:I:Stresses 
beyond those listed under "absolute 
maximum 
ratings· 
may cause permanent 
damage 
to the device. These are stress ratings only, and 


functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
Is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-<:urrent 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 


Data retention only 
1.5 


VIH 
High-level input vo~age 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage data inputs 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output voltage 
V 
3 state 
0 
5.5 


VCC - 2.7 V 
-12 
10H 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC.3 
V 
24 


t.tlt.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'c 


electrical 
characteristics 
over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
/IA 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 /IA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
/IA 


VI-0.8 
V 
3V 
75 


II(hold) 
VI-2V 
3V 
-75 
/IA 


VI-Ot03.6V 
3.6V 
±500 


10Z§ 
Vo - VCC or GND 
±10 


Vo - 3.6 V or 5.5 V 
MIN to MAX 
/IA 
±50 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
/IA 


.t:.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 Vt03.6 
V 
500 
/IA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
3.3 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
5.4 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


; All typical values are measured at VCC = 3.3 V, TA • 25'C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 


(unless otherwise 
noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tod 
AorB 
BorA 
1.5 
7 
8 
ns 


ten 
OE 
AorB 
1.5 
8.5 
9.5 
ns 


!dis 
OE 
AorB 
1.5 
7.5 
8.5 
ns 


tsk/olt 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
36 
IOutputs disabled 
CL. 
50 pF, 
1.10 
MHz - 
pF 
2 
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From Output 
Under Test 


CL=50pF 
(see Note A)I 


o 
6V 
S1 
o 
Openr' 
-=- 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------, 
1'------- 
ov 
~I 
tsu 
th 
I 


___ 
*1.5 V 
JE :.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 
2.7V 


J1.5V 
):(1.5 
V 


2.7V 
Output 


OV 
Control 
OV 
I 
I 


tPLH -H 
K tPHL 
tPZL ~ 
14-- 
I 
j.- 
3V 
Output 
I 
I 
tPLZ-+I 
I 
I 
I 
~VOH 
Waveform 
1 
I \: 
I 
~L+O.3V 
V 
I 
!1.5V 
I 
1.5V 
S1 at 6 V 
I 
1.5 V 
I 
I 
I 
VOL 
(see Note B) 
I 
I 
--- 
OL 


tpHL --l.----.l 
~ 
tpLH 
I 
I tPHZ4I 
~ 


Output 
tPZH -+i 
j4- 
I 


\1.5V 
FVOH 
Waveform 
2 
!1.5V 
'(oH 
-O.3V 
VOH 
1.5V 
S1 at GND 
-- 
VOL 
(see Note B) 
=OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo = 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as leiis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as lpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
3.3-V to 5-V Bidirectional 
Level Shlfter 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW} 


(5 V) VCCA 
1 V 24 
VCCB (3.3 V) 
DIR 
2 
23 
VCCB (3.3 V) 
A1 
3 
22 
OE 
A2 
4 
21 
81 
A352082 
A4 
6 
19 
83 


A5 
7 
18 
84 


A6 
8 
17 
85 


A7 
9 
16 
86 
A8 
10 
15 
87 
GND 
11 
14 
88 
GND 
12 
13 
GND 


description 


This 8-bit (octal) noninverting bus transceiver 
contains two separate supply rails; B port has 
VCC8, which is set at 3.3 V, and A port has VCCA, 
which is set to operate at 5 V. This allows for 
translation from a 3.3-V to a 5-V environment and 
vice versa. 


The SN74LVC4245 is designed for asynchronous communication between data buses. The device transmits 
data from the A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the 
direction-control (DIR) input. The output-enable (OE) input can be used to disable the device so the buses are 
effectively isolated. 


The SN74LVC4245 pinout allows the designer to switch to a normal all-3.3-V or all-5-V 20-pin '245 device 
without board re-Iayout. The designer uses the datapaths for pins 2 through 11 and 14 through 23 of the 
SN74LVC4245 to achieve the conventional '245 layout. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVC4245 is characterized for operation from -40°C to 85°C. 


INPUTS 
OE 
OPERATION 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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absolute maximum ratings over operating free-air temperature range for VCCA at 5 V (unless 
otherwise noted)t 


Supply voltage range, VCCA 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 Vto VCCA + 0.5 V 
Output voltage range, Va (see Note 1) 
-0.5 Vto VCCA + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > VCCA) 
-50 mA 
Output clamp current, 10K (Va < 0 or Va > VCCA) 
±50 mA 
Continuous output current, 10 (Va = 0 to VCCA) 
±50 mA 
Continuous current through each VCCA or GND 
±100 mA 


Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
'.. 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
This value 
is limited 
to 6 V maximum. 
2. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C 
and a board trace length of 750 mils. 
For more information, 
referto 
the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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absolute maximum ratings over operating free-air temperature 
range for Vcca at 3.3 V (unless 
otherwise noted}t 


Supply voltage range, VCCB 
....•.........................••............•.......... 
-0.5 
V to 4.6 V 
Input voltage range, VI (except I/O ports) (see Note 3) 
-0.5 
V to 4.6 V 
Input voltage range, VI (I/O ports) (see Note 3) 
-0.5 
V to VCCB + 0.5 V 
Output voltage range, Vo (see Note 3) 
-0.5 
V to VCCB + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCCB) 
..•.•..•............•..•.................. 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCCB) 
........................................•..• 
±50 mA 
Continuous current through VCCB or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 2): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
2. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thennal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBD002B. 


3. 
This value is limited to 4.6 V maximum. 


MIN 
MAX 
UNIT 


VCCA 
Supply voltage 
4.5 
5.5 
V 


VIH 
High-level input voltage 
2 
V 


VIL 
Low-level input voltage 
0.8 
V 


VI 
Input voltage 
0 
VCCA 
V 


Vo 
Output voltage 
0 
VCCA 
V 


IOH 
High-level output current 
-24 
mA 


IOL 
Low-level output current 
24 
mA 


AtlAv 
Input transition rise or fall rate 
0 
10 
nslY 


TA 
Operating free-air temperature 
-40 
85 
'C 


MIN 
MAX 
UNIT 


VCCB 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCCB = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
I VCCB· 
2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCCB 
V 


Vo 
Output voltage 
0 
VCCB 
V 


IOH 
High-level output current 
VCCB=2.7V 
-12 
mA 
VCCB=3V 
24 


IOL 
Low-level output current 
VCCB=2.7V 
12 
mA 
VCCB = 3 V 
24 


AtlAv 
Input transition rise or fall rate 
0 
10 
nslY 


TA 
Operating free-air temperature 
-40 
85 
'C 
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• 
£!Iectrlcal characteristics 
over recommended 
operating 
free-air temperature 
range for VCCA = 5 V 


(unless otherwise 
noted) (see Note 5) 


PARAMETER 
TEST CONDITIONS 
VCCA 
MIN 
TYPt 
MAX 
UNIT 


4.5V 
4.3 
10H 3 -100 
IlA 
5.5V 
5.3 


VOH 
V 
4.5V 
3.7 
10H --24 
mA 
5.5V 
4.7 


4.5 V 
0.2 
10l - 100 1lA 
5.5 V 
0.2 


VOL 
V 
4.5V 
0.55 


IOl-24 
mA 
5.5V 
0.55 


I 
IControl inputs 
VI = VCCA or GND 
5.5V 
5 
1lA 


OZ; 
IAorBports 
Vo = VCCA or GND 
5.5V 
1lA 


CC 
VI = VCCA or GND, 
10=0 
5.5V 
1lA 


t>ICC§ 
One input at 3.4 V, 
Other inputs at VCCA or GND 
1lA 


~i 
I Control inputs 
VI - VCCA or GND 
5V 
pF 


~. 
IA or B ports 
Vo - VCCA or GND 
5V 
pF 
~IO 
t All typical values are measured at VCC = 3.3 V, TA _ 25°C. 
; For I/O ports, the parameter 
10Z includes the input leakage current. 


§ This is the increase in supply current for each input that is at one of the specified TIl 
voltage levels rather than 0 V or the corresponding 
VCC. 


I\OTE 5: 
VCCB - 2.7 V to 3.6 V 


electrical characteristics 
over recommended 
operating free-air temperature range for VCCB = 3.3 V 
(Jnless 
otherwise 
noted) (see Note 6) 


PARAMETER 
TEST CONDITIONS 
VCCBlI 
MIN 
TYPt 
MAX 
UNIT 


IOH--10011A 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 


'IOH 
IOH--12mA 
V 
3V 
2.4 


10H =-24 
mA 
3V 
2 


10l - 100 IlA 
MIN to MAX 
0.2 


'/Ol 
IOl-12 
mA 
2.7 V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
IControl inputs 
VI - VCCB or GND 
3.6V 
5 
1lA 


10Z; 
Vo - VCCB or GND 
3.6V 
1lA 


ICC 
VI - VCCB or GND, 
10.0 
3.6V 
1lA 


L~ICC§ 
One input at VCCB - 0.6 V, 
Other inputs at VCCB or GND 
2.7 V to 3.6 V 
1lA 


Ci 
I Control inputs 
VI = VCCB or GND 
3.3 V 
pF 


Cio 
I A or B ports 
Vo 
3 VCCB or GND 
3.3 V 
pF 
t All typical values are measured at VCC = 3.3 V, TA = 25'C. 
; For 110ports, the parameter 
10Z includes the input leakage current. 


§ This is the increase in supply current for each input that is at one of the specified TIl 
voltage levels rather than 0 V or the corresponding 
VCC. 


11=or conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
N::lTE6: 
VCCA-5V 
± 0.5V 
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SN74LVC257 
QUADRUPLE 2-L1NETO 1-L1NE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
SCAS294B 
-JANUARY 
1993- 
REVISED 
JULY 1995 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 


• 
Inputs Accept Voltages to 5.5 V 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOP VIEW} 


A/8 
1 V16 
VCC 
1A 
2 
15 
OE 
18 
3 
14 
4A 
1Y 
4 
13 
48 
2A 
5 
12 
4Y 
28 
6 
11 
3A 
2Y 
7 
10 
38 


GND 
8 
9 
3Y 


description 


This quadruple 
2-line to 1-line data selector/multiplexer 
is designed 
for 2.7-V to 3.6-V Vcc 
operation; 
it can 
interface to a 5-V system environment. 


The 
SN74LVC257 
is designed 
to multiplex 
signals 
from 
4-bit 
data 
sources 
to 4-output 
data 
lines 
in 
bus-organized 
systems. The 3-state outputs do not load the data lines when the output enable (OE) input is at 
a high logic level. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC257 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


OE 
AIB 
A 
B 
y 


H 
X 
X 
X 
Z 


L 
L 
L 
X 
L 


L 
L 
H 
X 
H 


L 
H 
X 
L 
L 


L 
H 
X 
H 
H 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LVC257 
QUADRUPLE 
2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
3CAS294B - JANUARY 1993 - REVISED JULY 1995 


logic symbolf 


OE 
15 


1 
A/B 


2 
1A 
MUX 
4 
3 
V 
1Y 
1B 
5 
2A 
7 
6 
2Y 
2B 
11 
3A 
9 
10 
3Y 
3B 


14 
4A 
12 
13 
4Y 
4B 
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SN74LVC257 
QUADRUPLE 
2-L1NE TO 1-LINE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
SCAS294B 
- JANUARY 
1993 - REVISED 
JULY 1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Va < 0 or Va> Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): 0 package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature range, Tsig 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input vo~age 
VCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC=2.7V 
12 
mA 
VCC-3 
V 
24 


atlav 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·c 
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SN74LVC257 
QUADRUPLE 
2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
SCAS294B 
- JANUARY 
1993 - REVISED 
JULY 1995 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
ItA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2.2 


tOL - 100 ItA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI_ 5.5 VorGND 
3.6V 
±5 
ItA 


10l 
Vo - VCC or GND 
MIN to MAX 
±10 
ItA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
10 
ItA 


Q.1CC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6V 
500 
ItA 


Ci 
VI - VCC or GND 
3.3V 
5 
pF 


Co 
Vo - VCC or GND 
3.3V 
5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC - 3.3 V, TA _ 25°C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
PNPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


AorB 
1 
7 
8 
lpd 
Y 
ns 
NB 
1 
8 
9 


!en 
OE 
y 
1 
8 
9 
ns 


/dis 
OE 
y 
1 
6 
6.5 
ns 


tsk(o)§ 
1 
ns 


operating characteristics, 
Vcc = 3.3 V,TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 


TEST CONDITIONS 


CL - 50 pF, 
f -10 
MHz 
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SN74LVC257 
QUADRUPLE 
2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUTPUTS 
SCAS294B - JANUARY 1993 - REVISED JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 
6V 


Sl 
o 
Open 
r" 
-=- 


TI~~:~ 
):(1.5 V 


~ 
I 
~2.7V 
___ 
)(1.5 V 
~ 
OV 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --.i 1.5 V 


tpLH 
~ 
~ 
I 


Output 
11.5 V 


\ 
1.5-;--- 
2.7V 


I .•.. 
·----OV 


1 
I 
14 
~ 
tPHL 
I 


~ 


--VOH 


1.5V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
Sl 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


It--- tw ------.l 


1 
I 


Input 
3~~~~~~~~~~~~J(~1.~5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~1.5V 
4_ 
1 
.: 
ov 


tpZL -.f 
I4- 


t 
-..!......- 


I 
1 
PLZ 
-I 
roo- 
I 1----1-1- 
3V 


1.5V 
I 
VOL + 0.3 V 
---- 
VOL 


~PHZ 
-+j 
l"- 


I 
tv';--- 
VOH 


____ 
' 
1._5V 
~H 
-0.3 V 0V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 Is for an output with Internal conditions such that the output Is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldls' 
F. 
tPZL and tpZH are the same as len. 


G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC258 
QUADRUPLE 
2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUPUTS 
SCAS345A 
- MARCH 
1994 - REVISED 
JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


• 
Inputs Accept Voltages to 5.5 V 


description 


This quadruple 
2-line 
to 1-line data selector/multiplexer 
is designed 
for 2.7-V to 3.6-V Vcc 
operation; 
it can 
interface 
to a 5-V system 
environment. 


The 
SN74LVC258 
is designed 
to 
multiplex 
signals 
from 
4-bit 
data 
sources 
to 
4-output 
data 
lines 
in 
bus-organized 
systems. 
The 3-state 
outputs 
do not load the data lines when the output 
enable 
(OE) input is at 
a high logic level. 


Inputs can be driven from either 3.3-V or 5-V devices. 
This feature allows the use of these devices 
as translators 


in a mixed 3.3-V/5-V 
system 
environment. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V cc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC258 
is characterized 
for operation 
from -40°C 
to 85°C. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


A/8 
1 U 
16 
VCC 
1A 
2 
15 
DE 
18 
3 
14 
4A 
1Y 
4 
13 
48 
2A 
5 
12 
4Y 
28 
6 
11 
3A 
2Y 
7 
10 
38 
GND 
8 
9 
3Y 


INPUTS 
OUTPUT 


OE 
AIB 
A 
B 
Y 


H 
X 
X 
X 
Z 


L 
L 
L 
X 
H 


L 
L 
H 
X 
L 


L 
H 
X 
L 
H 


L 
H 
X 
H 
L 


EPIC is a trademark of Texas Instruments incorporated. 
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SN74LVC258 
QUADRUPLE 2-L1NE TO 1-L1NE DATA SELECTOR/MULTIPLEXER 
WITH 3-STATE OUPUTS 
SCAS345A-MARCH 1994-REVISEDJULY 
1995 


logic symbolt 


15 
OE 
1 
A/8 


2 
1A 
MUX 
4 
3 
V 
1Y 
18 
5 
2A 
7 
6 
2Y 
28 
11 
3A 
9 
10 
3Y 
38 
14 
4A 
12 
13 
4Y 
48 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condttions" is not 
implied. Exposure to absolut~maxlmum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negativ~vottage ratings may be exceeded if the input and output clamp-current ratings are observed. 
::> 
2. 
This value is limited to 4.6 V maximum. 
:> 
3. 
The maximum package power dissipation is calculated using aJunctiontemperature of 150'C and a board trace length of 750 mils. 
W 
For more information, refer to the Package ThermalConsiderationsapplication 
note Inthe 1994ABT Advanced BiCMOS Technology 
>- 
Data Book, literature number SCBDOO2B. 


W 
recommended 
operating conditions 
(see Note 4) 
a:: 
no 
b 
::)co 
a:: 
no 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC • 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level Input vottage 
VCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input vottage 
0 
VCC 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC. 
2.7 V 
-12 


VCC.3 
V 
mA 
-24 


IOL 
Low-level output current 
VCC·2.7V 
12 
mA 
VCC·3V 
24 
t:.t1t:.v 
Input transttion rise or fall rate 
0 
10 
nsN 


TA 
Operating fre~air temperature 
-40 
85 
·c 
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QUADRUPLE 2·L1NETO 1·L1NE DATA SELECTOR/MULTIPLEXER 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST 
CONDITIONS 
vcct 
MIN 
TYP:I: 
MAX 
UNIT 


IOH--l001lA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2 


10L - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55" 


II 
VI - VCC or GND 
3.6V 
±5 
IlA 


Vo - VCC or GND 
±10 
10Z 
MINto 
MAX 
IlA 
Vo - 3.6 V to 5.5 V 
±50 


ICC 
VI - VCC or GND, 
10.0 
3.6V 
20 
j1A 


t>.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6V 
500 
IlA 


Ci 
VI- 
VCC or GND 
3.3V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
1:J 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:a 
:I: All typical values are measured at VCC - 3.3 V, TA - 25°C. 
o 
Cc:o 
-t 


1:J:amS 
m:e 
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SN74LVC373A 
OCTAL TRANSPARENT 
O·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS295C - JANUARY 1993 - REVISED JULY 1995 


• 
EPICTM 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcc) 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal transparent 
D-type latch is designed for 2.7 -V to 3.6-V Vcc operation; it can interface to a 5-V system 
environment. 


While the latch-enable 
(LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the D inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and increased 
drive provide the capability 
to drive bus 
lines without interface or pullup components. 


OE does not affect the internal operations 
of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC373A 
is characterized 
for operation from -40°C 
to 85°C. 


DB, ow, OR PW PACKAGE 
{TOP VIEW) 


OE 
1 
V 
20 
VCC 
1Q 
2 
19 
8Q 
10 
3 
18 
80 
20 
4 
17 
70 
2Q 
5 
16 
7Q 
3Q 
6 
15 
6Q 


3D 
7 
14 
60 
40 
8 
13 
50 
4Q 
9 
12 
5Q 
GND 
10 
11 
LE 


FUNCTION 
TABLE 
(each 
latch) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LVC373A 
OCTAL TRANSPARENT 
O·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS295C 
- JANUARY 
1993 - REVISED 
JULY 1995 


logic symbolt 


OE 
1 


11 
LE 


3 
2 
10 
10 
1Q 
4 
5 
20 
2Q 
7 
6 
3D 
3Q 
8 
9 
40 
4Q 
13 
12 
50 
5Q 
14 
15 
60 
6Q 
17 
16 
70 
7Q 
18 
19 
80 
8Q 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 


IEC Publication 
617·12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):!: 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 


implied. 
Exposure 
to absolute-maxlmum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LVC373A 
OCTAL TRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS295C - JANUARY 1993 - REVISED JULY 1995 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 


Data retention only 
1.5 


VIH 
High-level input voltage 
VCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output voltage 
V 
3 state 
0 
5.5 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC-3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3 
V 
24 


at/lJ.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
I1A 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12 
mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L -100 
I1A 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
I1A 


Vo - VCC or GND 
±10 
10Z 
MINto 
MAX 
I1A 
Vo - 3.6 V or 5.5 V 
±SO 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
I1A 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6V 
500 
I1A 


Ci 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
Vo - VCC or GND 
3.3 V 
3.5 
pF 
t For conditions 
shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are measured at VCC - 3.3 V, TA _ 25·C. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


VCC=3.3V 
VCC=2.7V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE high 
3.3 
3.3 
ns 


tsu 
Setup time, data before LE.J. 
2 
2 
ns 


th 
Hold time, data after LE.J. 
1.5 
1.5 
ns 
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SN74LVC373A 
OCTAL TRANSPARENT 
D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS295C - JANUARY 1993 - REVISED JULY 1995 


switching 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless otherwise 
noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
VCC = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
0 
1.5 
7.5 
8.5 


lpd 
Q 
ns 
LE 
2 
8.5 
9.5 


len 
OE 
Q 
1.5 
7.5 
8.5 
ns 


!dis 
OE 
Q 
1.5 
7 
8 
ns 


tsk(o)t 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per latch 
IOutputs enabled 
20 
IOutputs disabled 
CL. 
50 pF. 
f.10MHz 
- 
pF 
3.5 
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SN74LVC373A 
OCTAL TRANSPARENT 
D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS295C 
- JANUARY 
1993 - REVISED 
JULY 1995 


FromOulpul 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 
o 
Open 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


Timing 
Input 
-------x,1.5 
V 
------·1'------- 
ov 
~I 
tsu 
th 
I 
• 


___ 
*1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


X1.5V 
. I . 
OV 


KtPHL 


I 
\!~-::-VOH 
I~ 
I 
VOL 


~tPLH 
!I:'"::" 
VOH 
ll.5V 


VOL 


Output 
Control 
~1.5V 
):(1.5 
V 


tPZL~ 
14- 
I 
I 
I tPLZ-.I 


: 
\1.5V 
I 
I 
I 
I 
I 
tpHZ--+! 
tpZH -+i 
j4- 


!1.5V 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


Ij+- 
3V 


~L+O.3V 
V 
---- 
OL 
~ 
I 
~H-O.3V 
VOH 


-OV 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH· LEVEL ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR $ 10 MHz. Zo = 50 n, tr $ 2.5 ns, tf $ 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tpHZ are the same as ldis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC374A 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS296C-JANUARY 
1993- 
REVISED 
JULY 1995 


• 
EPIC''' 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25·C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVCC) 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal edge-triggered 
O-type flip-flop is designed for 2.7-V to 3.6-V Vcc 
operation; 
it can interface to a 5-V 
system environment. 


The SN74lVC374A 
features 
3-state outputs designed 
specifically 
for driving highly capacitive 
or relatively 
low-impedance 
loads. 
It is particularly 
suitable 
for implementing 
buffer registers, 
input/output 
(I/O) ports, 


bidirectional 
bus drivers, and working registers. 


On the positive transition of the clock (ClK) 
input, the Q outputs are set to the logic levels at the data (0) inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance 
state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


OE does not affect internal operations 
of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC374A 
is characterized 
for operation from -40·C 
to 85·C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 U 
20 Vcc 
10 
2 
19 
80 
10 
3 
18 
80 
20 
4 
17 
70 
20 
5 
16 70 
30 
6 
15 
60 
3D 
7 
14 
60 
40 
8 
13 
50 
40 
9 
12 50 
GNO 
10 
11 
elK 


FUNCTION 
TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


L 
l' 
H 
H 


L 
l' 
L 
L 


l 
H or L 
X 
00 


H 
X 
X 
Z 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LVC374A 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS296C-JANUARY 
1993 - REVISED 
JULY 1995 


1 
r-. EN 
11 
C1, 
r- 
2 
3 
10 
V 
4 
5 


7 
6 


8 
9 


13 
12 


14 
15 


17 
16 


18 
19 


t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 


Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high impedance state 
or power off state, Va (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0) 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 
2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refertothe 
Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LVC374A 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS296C- 
JANUARY 
1993- 
REVISED 
JULY 1995 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC = 2.7Vto3.6 
V 
2 
V 


VIL 
Low-level input voltage 
VCC-2.7Vto3.6V 
0.8 
V 


VI 
Input voltage 
. 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output voltage 
V 
3 state 
0 
5.5 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC -3 
V 
-24 


VCC - 2.7 V 
12 
10L 
Low-level output current 
mA 
VCC-3 
V 
24 


litle,y 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
DC 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IlA 
MIN to MAX 
0.2 


VOL 
'OL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI-5.5 
VorGND 
3.6V 
±5 
IlA 


Vo - VCC or GND 
±10 


10Z 
MIN to MAX 
IlA 
Vo - 3.6 V or 5.5 V 
±50 


Icc 
VI - VCC or GND, 
10-0 
3.6V 
20 
IlA 


ll.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
Vo - VCC or GND 
3.3V 
3.5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:All typical values are measured at VCC - 3.3 V, TA - 25DC. 


timing requirements 
over recommended 
operating free-air temperature 
range (unless otherwise 
noted) (see Figure 1) 


Vcc = 3.3 V 
Vcc = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
0 
80 
MHz 


tw 
Pulse duration, CLK high or low 
3.3 
3.3 
ns 


tsu 
Setup time, data before CLKi 
1.5 
1.5 
ns 


th 
Hold time, data after CLKi 
1.5 
1.5 
ns 
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SN74LVC374A 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS296C - JANUARY 1993 - REVISED JULY 1995 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


too 
ClK 
Q 
1.5 
8.5 
9.5 
ns 


!en 
OE 
Q 
1.5 
8.5 
9.5 
ns 


ldis 
OE 
Q 
1.5 
7 
8 
ns 


tskCo)t 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
18 
Cpd 
Power dissipation capacitance 
per flip-flop 
IOutputs disabled 
Cl-50pF, 
f-l0MHz 
- 
pF 
9 
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SN74LVC374A 
OCTAL EDGE-TRIGGERED D-TYPE FLIP-FLOP 
WITH 3-8TATE OUTPUTS 
SCAS296C-JANUARY 
1993- 
REVISED JULY 1995 


From Output 
Under Teat 


CL=50pF 
(a88Note A)I 


o ev 
o Open 
TEST 
Sl 


tpd 
Open 
tpLZltpZL 
8V 
tPHz/tPZH 
GND 


Timing Input 
-------X1.5 
V 
------·I~------ov 
~,tau 
th 
I 


=====:*1.5 V 
~ 
:.:V 


14--- tw --.I 
I 
I 


Input 3~~~~~~~~~~~~~1~.5~V~~~~ 
:.: V 


VOLTAGEWAVEFORMS 
PULSEDURATION 
VOLTAGEWAVEFORMS 
SETUPAND HOLDTIMES 


==>:<1.5 
V 
X1.5V 
2.7 V 


==>:<1.5 
V 
):(1.5 
V 


2.7 V 
Output 
Control 
OV 
I 
OV 


tPLH+--I 
KtpHL 
tpZL -., 
14- 
I , 


Output 
' 
: tPLZ-+I 
f4- 
3V 
I 
11.5 
V I 
~VOH 
I \. 
I 
I 
Waveform 1 
~J,...+O.3V 
V 
I 
I 
1.5 V 
S1at8V 
11•5V 
I 


I 
VOL 
(_Note 
B) 
I 
I 
- 
-- 
OL 
, 
~tPLH 
I 
I tpHZ~ 
~ 
tPHL~ 
, 
Output 
tPZH ...., 
;+- 
I 
'\..1.5 
V 
pVOH 
Wavaform2 
11.5 V 
~H_O.3VVOH 
1.5V 
SlatGND 
-- 
VOL 
(_Note 
B) 
-OV 


VOLTAGEWAVEFORMS 
PROPAGATIONDELAYTIMES 
INVERTINGAND NONINVERTINGOUTPUTS 


VOLTAGEWAVEFORMS 
ENABLEAND DISABLE TIMES 
LOW· AND HIGH-LEVELENABLING 


NOTES: 
A. 
CL Includes probe and Jigcapacitance. 


B. 
Waveform 1 Is for an output with Intemal conditions such that the output Is low except when disabled by the output control. 
Waveform 2 is for an output with Intemal conditions such that the output Is high except when disabled by the output control. 


C. 
All Input pulses are supplied by generators having the following characteristics: PRR S 10 MHz, Zo • 50 0, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition par measurement. 


E. tpLZ and tpHZ are the same as 'dls' 
F. tPZL and tpZH are the same as len. 
G. 
tPLH and tpHL are the same as Ipd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC540 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS297B 
- JANUARY 
1993 - REVISED 
JULY 1995 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
Typical 
VOlP 
(Output 
Ground 
Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical 
VOHV (Output 
VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEDEC 
Standard 
JESD-17 


• 
Package 
Options 
Include 
Plastic 
Small-Outline 
(DW), Shrink 
Smail-Outline 
(DB), and Thin 
Shrink 
Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOPVIEWj 


OE1 
1 U20 
VCC 
A1 
2 
19 
OE2 
A2 
3 
18 
Y1 
A3 
4 
17 
Y2 
A4 
5 
16 
Y3 
A5 
6 
15 
Y4 
A6 
7 
14 
Y5 
A7 
8 
13 
Y6 
A8 
9 
12 
Y7 
GND 
10 
11 
Y8 


description 


This octal buffer/driver 
is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVC540 
is ideal for driving 
bus lines or buffer memory 
address 
registers. 
The device features 
inputs 
and outputs 
on opposite 
sides of the package 
that facilitate 
printed-eircuit-board 
layout. 


The 3-state control gate is a 2-input AND gate with active-low 
inputs so that if either output-enable 
(OE1 or OE2) 
input is high, all outputs 
are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V cc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC540 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 
OE1 
OE2 
A 
Y 


L 
L 
L 
H 


L 
L 
H 
L 


H 
X 
X 
Z 


X 
H 
X 
Z 
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1 
"- 
& 
EN 


19 
"- , 
r 
18 
2 
1 
V 
3 
17 


4 
16 


5 
15 


6 
14 


7 
13 


8 
12 


9 
11 


OE1 
1 


OE2 
19 


t This symbol is in accordance with ANSI/lEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise notedl:l: 


Supply voltage range, VCC 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0 ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC> 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vcc> 
±50 mA 
Continuous 
current through VCC or GNO 
±100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamlXlurrent ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package 
Thermal 
Considerations 
application note inthe 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, I~erature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC=2.7V 
-12 
10H 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC - 2.7 V 
12 
10L 
Low-level output current 
mA 
VCC-3V 
24 


t.tltN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7 
2.2 
VOH 
IOH=-12mA 
V 
3 
2.4 


10H --24 
mA 
3 
2 


10L - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 
0.4 
V 


IOL-24 
mA 
3 
0.55 


II 
VI- 
5.5 VorGND 
3.6 
±5 
IlA 


10Z 
Vo - VCC or GND 
3.6 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6 
20 
IlA 


Q.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IlA 


Ci 
VI = VCC or GND 
3.3 
5.5 
pF 


Co 
Vo - VCC or GND 
3.3 
5.8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:j: All typical values are at VCC - 3.3 V, TA _ 25·C. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc= 
3.3 V 
VCC=2.7V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


too 
A 
Y 
1.5 
7.5 
8.5 
ns 


ten 
OE 
Y 
1.5 
8 
9 
ns 


!dis 
OE 
Y 
1.5 
7.5 
8.5 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
27 
Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs disabled 
CL z 50 pF, 
f.10MHz 
- 
pF 
2.4 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


o 
Open 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
6V 


tPHZltpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------. 
1'------- 
ov 
~ .~~ 
I 
tsu 
th 
1 


___ 
*1.5 V 
)E :.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~ 
•..1_.5_V 
__ 
>:<1.5V 


tPLH --t---l 
K tPHL 


I 
1 
I 
~-- 
VOH 
I 
!1.5V 
I 
1.5V 
I 
I 
VOL 


tPHL~ 
~tPLH 


1 
!I:"::'" 
VOH 
\1.5V 
l1.5V 
'__ __ 
....1- 
VOL 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :5 10 MHz, Zo • 50 n. tr :5 2.5 ns, tf :5 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tPZL and tPZH are the same as len. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPler ••(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OEl 
1 U 20 
VCC 
Al 
2 
19 
OE2 
A2 
3 
18 
Yl 
A3 
4 
17 
Y2 
A4 
5 
16 
Y3 
A5 
6 
15 
Y4 
A6 
7 
14 
Y5 
A7 
8 
13 
Y6 
A8 
9 
12 
Y7 
GND 
10 
11 
Y8 


description 


This octal buffer/driver 
is designed 
for 2.7-V to 3.6-V VCC operation. 


The SN74LVC541 
is ideal for driving 
bus lines or buffering 
memory 
address 
registers. 
The device 
features 
inputs and outputs on opposite 
sides of the package to facilitate 
printed-eircuit-board 
layout. 


The 3-state control gate is a 2-input AND gate with active-low 
inputs so that if either output enable (OEl 
or OE2) 
input is high, all eight outputs are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC541 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 


INPUTS 
OUTPUT 


OE1 
OE2 
A 
Y 


L 
L 
L 
L 


L 
L 
H 
H 


H 
X 
X 
Z 


X 
H 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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A1 


A2 


A3 


A4 


A5 


A6 


A7 


A8 
t This symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 
and IEC Publication 617-12. 


1 
"'- 


& 


19 
"'- 


EN 
, 
r 
18 
2 
1 
V 
3 
17 


4 
16 


5 
15 


6 
14 


7 
13 


8 
12 


9 
11 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply 
voltage 
range, 
Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, 
VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Va (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp 
current, 
10K (Va < 0 or Va > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vcc> 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): 
DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage 
temperature 
range, 
Tstg 
...........•...................................... 
-65°C 
to 150°C 


:I:Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package Thermal Considerations application note in the 1994 ABT Advanced BieMOS Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC. 
2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output vo~age 
0 
VCC 
V 


VCC-2.7V 
-12 


10H 
High-level output current 
mA 
VCC- 
3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
, 
VCC-3 
V 
24 


t.t/lN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7 
2.2 
VOH 
IOH--12mA 
V 
3 
2.4 


IOH--24mA 
3 
2 


10L -100 
IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 
0.4 
V 


IOL-24 
mA 
3 
0.55 


II 
VI- 
5.5 VorGND 
3.6 
±5 
IlA 


10l 
Vo - VCC or GND 
3.6 
±10 
IlA 


ICC 
VI - VCC or GND, 
10.0 
3.6 
20 
IlA 


.o.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3 
5.5 
pF 


Co 
Vo - VCC or GND 
3.3 
5.8 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC. 
3.3 V, TA - 25·C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
vcc =3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
(INPUn 
(OUTPUn 
UNIT 


MIN 
MAX 
MIN 
MAX 


too 
A 
Y 
1.5 
7 
8 
ns 


ten 
OE 
Y 
1.5 
8 
9 
ns 


!dis 
OE 
Y 
1.5 
7.5 
8.5 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
26.7 
Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs disabled 
CL. 
50 pF, 
1.10 
MHz - 
pF 
1.8 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


o 
Open 


TEST 
S1 


tpd 
Open 


tPLZ/tPZL 
6V 


tpHZ/tpZH 
GND 
r' 


Timing 
Input 
-------X1.5 
V 
------·1'------- 
ov 
~Itsu 
th 
I 
___ 
*1.5 V 
~ 
:.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=:):(1.5 
V 
X1•5V 


2.7V 


=X 
1 
• 
5V 
):(1.5 
V 


2.7V 
Output 
Control 
OV 
I 
ov 
I 


tPLH -t----l 
KtPHL 
tPZL~ 
14- 
I 
I 
Output 
I 
I tPLZ~ 
j4- 
3V 
I 
!1.5V 
I 
~VOH 
I 
\. 
I 
I 
Waveform 
1 


.x;L+O.3V 
V 
I 
I 
1.5V 
S1 at6 
V 
11•5V 
I 
I 
VOL 
(see Note B) 
I 
I l+- 
-- 
OL 
I 
~tPLH 
I 
I 
tPHZ~ 
tPHL~ 
Output 
tPZH~ 
j4- 
I 


\'1.5 
V 
FVOH 
Waveform 
2 
11.5 V 
\(>H 
-O.3V 
VOH 
1.5V 
S1 at GND 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NON INVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal condnions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz. Zo • 50 n. tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transnion per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPle™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP 
(Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


LEBA 
OEBA 
Al 
A2. 


A3 


A4 


A5 


A6 


A7 


A8 
CEAB 


GND 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


1 U24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 
7 
18 


8 
17 
9 
16 


10 
15 


11 
14 


12 
13 


Vcc 
CEBA 
Bl 


B2 
B3 


B4 


B5 


B6 


B7 


B8 
LEAB 
OEAB 


This octal registered 
transceiver 
is designed 
for 
2.7-V to 3.6-V VCC operation. 


The SN74LVC543 
contains two sets of Ootype latches for temporary 
storage of data flowing in either direction. 
Separate 
latch-enable 
(LEAB or LEBA) and output-enable 
(OEAB or OEBA) 
inputs are provided 
for each 
register to permit independent 
control in either direction of data flow. 


The A-te-B enable (CEAB) input must be low to enter data from A or to output data from B. If CEAB is low and 
LEAB is low, the A-to-B latches are transparent; 
a subsequent 
low-te-high 
transition 
of LEAB places the A 
latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
data present at the output of the A latches. Data flow for B to A is similar to that of A to B but uses CEBA, LEBA, 
and OEBA. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC543 
is characterized 
for operation from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


CEAB 
LEAB 
OEAB 
A 
B 


H 
X 
X 
X 
Z 
x 
X 
H 
X 
Z 


L 
H 
L 
X 
Bo; 


L 
L 
L 
L 
L 


L 
L 
L 
H 
H 
t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, LEBA, and OEBA. 


; Output level before the indicated steady-state 
input 
conditions were established 


EPIC is a trademark 
of Texas Instruments 
InCOrporated. 
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OEBA 


CEBA 


LEBA 


OEAB 


CEAB 


LEAB 


2 
" 1EN3 
23 
" G1 
1 
" 1C5 
13 
"- 
2EN4 
11 
"- 
G2 
14 
"- 2C6 


3 
, 
r 
22 
L- '13 
1 
50 


~21 
60 
1 
4'1 
4 


5 
20 


6 
19 


7 
18 


8 
17 


9 
18 


10 
- 
15 


OEBA 
2 


CEBA 
23 


LEBA 


OEAB 
13 


CEAB 
11 


LEAB 
14 


Ai 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 
V to 6.5 V 
I/O ports (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output clamp current, 10K(Vo < a or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = a to Vccl 
±50 mA 
Continuous 
current through VCC or GNO 
±100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application note inthe 1994ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Control inputs 
0 
5.5 
Input vo~age 
V 
Data inputs 
0 
VCC 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3V 
24 


AtlAv 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrIcal 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwIse noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
I1A 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24mA 
3V 
2.2 


IOL-100 
J.IA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
I1A 


101§ 
Vo - VCC or GND 
• 
3.6V 
±10 
I1A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
J.IA 


t.ICC 
One inputst 
VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6V 
500 
I1A 


Ci 
I Control inputs 
VI - VCC or GND 
3.3 V 
4.6 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3 V 
7.2 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: Aillypical 
values are at VCC - 3.3 V, TA - 25°C. 


§For 1/0 ports, the parameter 
101 includes the input leakage current. 


timIng requirements 
over recommended operatIng free-air temperature range (unless otherwIse 
noted) 


Vcc 
= 3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration 
4 
4 
ns 


Itsu 
Setup lime, data before LEi 
or CEi 
1.5 
1.5 
ns 


th 
Hold time, data after LEi 
or CEi 
2.5 
2.5 
ns 


switching 
characteristics 
over recommended 
operatIng free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC=3.3V 
VCC = 2.7 V 


I 


PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


AorB 
1.5 
8 
9 
lpd 
BorA 
ns 
LE 
1.5 
9.5 
10.5 


OE 
1.5 
8.5 
9.5 
ten 
AorB 
ns 
CE 
1.5 
9 
10 


OE 
1.5 
8.5 
9.5 
!dis 
AorB 
ns 
CE 
1.5 
9 
10 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Power dissipation capacitance 
per transceiver 
IOutputs enabled 
CL. 
50 pF, 
f.10MHz 
~ 
pF 
Cpd 
r Outputs disabled 
4.6 


From Output 
Under Test 


CL= 
50pF 


(see Note A) T 


o 6V 


o 
Open 


TEST 
Sl 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------. 
1'------- 
0 V 
~Itsu 
th 
I 


__ --,*1.5 V 
)E :.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


X1.5V 
I 
OV 


KtPHL 


~VOH 
: 
1.5V 
I 
VOL 


~tPLH I 


FVOH1.5 V 


-- 
VOL 


Output 
Control 
==>:<1.5 
V 
):(1.5 
V 


tPZL~ 
14- 
I 
I 
I tPLZ-.l 
I 
\1.5V 
I 
I 
I 
I 
tPHZ~ 
tPZH~ 
j4- 


!1.5V 


Output 
Waveform 
1 
Sl aUV 
(see Note B) 


Ij4- 
3V 


.r;L+O.3V 
V 
--- 
OL 
~ 
I 


~H-O.3V 
VOH 


-OV 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR :S10 MHz, Zo • 50 0. tr :S2.5 ns, tf:S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tPHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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DB, OW, OR PW PACKAGE 
(TOP VIEW) 
• 
EPler" 
(Enhanced·Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
typical 
VOLP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 Vat VCC = 3.3 V, TA = 25°C 
• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


LEBA 
OEBA 
A1 
A2. 


A3 
A4 
A5 
A6 
A7 
A8 
CEAB 
GND 


1 U 24 
2 
23 
3 
22 
4 
21 


5 
20 
6 
19 
7 
18 
8 
17 
9 
16 
10 
15 
11 
14 
12 
13 


VCC 
CEBA 
B1 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
LEAB 
OEAB 
This octal registered 
transceiver 
is designed 
for 
2.7-V to 3.6-V VCC operation; 
it can interface to a 
5-V system environment. 


The SN74LVC544 
contains two sets of D-type latches for temporary 
storage of data flowing in either direction. 
Separate 
latch-enable 
(LEAB or LEBA) and output-enable 
(OEAB or OEBA) 
inputs are provided 
for each 
register to permit independent 
control in either direction of data flow. 


The A-to-B enable (CEAB) input must be low to enter data from A or to output data from B. If CEAB is low and 
LEAB is low, the A-to-B latches are transparent; 
a subsequent 
low-to-high 
transition 
of LEAB places the A 
latches in the storage mode. With CEAB and OEAB both low, the 3-state B outputs are active and reflect the 
inverted data present at the output of the A latches. Data flow from B to A is similar to A to B, but requires using 
the CEBA, LEBA, and OEBA. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC544 
is characterized 
for operation from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


CEAB 
LEAB 
OEAB 
A 
B 


H 
X 
X 
X 
Z 


l 
X 
H 
X 
Z 


l 
H 
l 
X 
Bo; 


l 
l 
l 
l 
H 


L 
L 
L 
H 
L 
t A-to-B data flow Is shown; B-to-A flow control is the 
same except that n uses CEBA, lEBA, and OEBA. 
; Output level before the Indicated steady-state Input 
conditions were established 


EPIC is a trademark of Texas Instruments Incorporated. 
:'OOUCT~E'I1:,w~ooo:.r:.=-=~oa: 
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OEBA 


CEBA 


LEBA 


OEAB 


CEAB 


LEAB 


2 
"- 
1EN3 
23 
"- 
G1 
1 
"- 
1C5 
13 
"- 
2EN4 
11 
"- 
G2 
14 
"- 
2C6 


3 
, 
r 
22 


~ 
V3 
50 


~21 
60 
4V 
4 


5 
~ 
20 


6 
~ 19 
7 
18 


8 
17 


9 
16 


10 
15 


OEBA 
2 


CEBA 
23 


LEBA 


OEAB 
13 


CEAB 
11 


LEAB 
14 


A1 
3 


V 


To Seven Other Channels 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 
V to 6.5 V 
Input voltage range, VI 
.'................................... 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high impedance 
state or power off state, 
Vo (see Note 1) 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high or low state, Vo (see Note 1) 
-0.5 
V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (V, < 0) 
-50 
mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through Vcc 
or GND 
±100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voMage ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
:> 
2. 
This value is Iim~ed to 4.6 V maximum. 
;;>0 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
W 
For more information, refertothe 
Package 
ThermalConsiderationsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
- 
Data Book, literature number SCBD002B. 
> 
W 
recommended 
operating 
conditions 
(see Note 4) 
a: 
Q. 
b 
:J 
Coa: 
Q. 


MIN 
MAX 
UNIT 


VCC 
Operating 
2 
3.6 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC a 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3 
V 
24 
at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24mA 
3V 
2.2 


10L - 100 IlA 
MINto 
MAX 
0.2 


VOL 
'OL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IlA 


10Z§ 
VO- 
5.5 VorGND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10.0 
3.6V 
20 
IlA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
IlA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IA or B ports 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


oj: All typical values are at VCC - 3.3 V, TA - 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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• 
EPICTN (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V Vccl 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 U 20 
VCC 
10 
2 
19 
10 
20 
3 
18 
20 
30 
4 
17 
30 
40 
5 
16 
40 
50 
6 
15 
50 
60 
7 
14 
60 
70 
8 
13 
70 
80 
9 
12 
80 
GNO 
10 
11 
LE 


description 


This octal transparent 
Ootype latch is designed 
for 2.7 -V to 3.6-V Vcc operation; 
it can interface 
to a 5-V system 
environment. 


The 
SN74LVC573A 
features 
3-state 
outputs 
designed 
specifically 
for driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 
It is particularly 
suitable 
for implementing 
buffer 
registers, 
input/output 
(I/O) 
ports, 
bidirectional 
bus drivers, 
and working 
registers. 


While the latch-enable 
(LE) input is high, the Q outputs 
follow the data (0) inputs. 
When 
LE is taken 
low, the 
Q outputs 
are latched 
at the logic levels at the 0 inputs. 


A buffered 
output-enable 
(OE) input can be used to place the eight outputs 
in either a normal 
logic state (high 
or low logic levels) 
or a high-impedance 
state. 
In the high-impedance 
state, the outputs 
neither 
load nor drive 
the bus lines significantly. 
The high-impedance 
state and increased 
drive provide 
the capability 
to drive bus 
lines without 
the need for interface 
or pullup components. 


OE does not affect the internal 
operations 
of the latches. 
Old data can be retained 
or new data can be entered 
while the outputs 
are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pUliup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC573A 
is characterized 
for operation 
from -40°C 
to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 
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'IIn_ 
w••• nty._UCUOn ptOOIIIing_ 
nol_rtIy1_ 
1IItI"lI of an per.." ••••. 
~1ExAs 
INSTRUMENTS 


SN74LVC573A 
OCTALTRANSPARENTD~YPELATCH 
WITH 3·STATE OUTPUTS 
SCAS300B 
- JANUARY 
1993 - REVISED 
JULY 1995 


FUNCTION TABLE 
(each latch) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


logic symbolt 


OE 
1 
" 
EN 
11 
LE 
~1 
2 
19 
10 
10 
1Q 
3 
18 
20 
2Q 
4 
17 
30 
3Q 
5 
16 
40 
4Q 
6 
15 
50 
5Q 
7 
14 
60 
6Q 
8 
13 
70 
7Q 
9 
12 
80 
8Q 


t This symbol is in acccrdance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high impedance state 
or power off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (VO < 0) 
±50 mA 
Continuous output current, 10 (VO = 0 to Vccl 
±50 mA 
Continuous current through VCC or GNO 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
* Stresses beyond those listed under ·absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other condi1ions beyond those indicated under ·recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 


Data retention only 
1.5 


VIH 
High-level input voltage 
VCC • 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input vo~age 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output vo~age 
V 
3 state 
0 
5.5 


VCC. 
2.7 V 
-12 
10H 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3V 
24 


AtlM 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
°C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2.2 


tOL - 100 IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IJA 


Vo - VCC or GND 
MIN to MAX 
±10 
10l 
Vo • 3.6 V or 5.5 V 
±50 
jlA 


ICC 
VI • VCC or GND, 
10-0 
3.6V 
10 
IJA 


Il.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 Vto 3.6 V 
500 
jlA 


Ci 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
Vo - VCC or GND 
3.3V 
3.5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:All typical values are measured at VCC - 3.3 V, TA _ 25°C. 


timing requirements 
over recommended operating free·alr temperature range (unless otherwise 
noted) (see Figure 1) 


Vcc = 3.3 V 
vcc 
= 2.7 V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE high 
3.3 
3.3 
ns 
tsu 
Setup time, data before LE,J. 
2 
2 
ns 


th 
Hold time, data after LE,J. 
1.5 
1.5 
ns 
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switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC=3.3V 
Vcc 
= 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 
0 
1.5 
7.5 
8.5 
lpd 
Q 
ns 
LE 
2 
8.5 
9.5 


len 
DE 
Q 
1.5 
7.5 
8.5 
ns 


ldis 
OE 
Q 
1.5 
7 
8 
ns 


tsklolt 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per latch 
IOutputs enabled 
CL- 
50 pF, 
f-10MHz 
~ 
pF 
IOutputs disabled 
3.5 
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From Output 
Under Test 


CL=50pF 


(S88 Note A) T 


o 8V 
o 
Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


=¥_1.5_V 
__ 
~_1._5V __ 


tPLH~ 
KtPHL 
I 
I 
I 
~-- 
VOH 
I 
!1.5V 
I 
1.5 V 
I· 
I 
VOL 


tPHL --1.--.j 
I4--+j- tPLH 


II 
~ 
VOH 
\1.5 
V 
T 1.5V 


••.------- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


Timing 
Input 
------~.5 
V 
------·1'------- 
OV 
~I 
tsu 
th 
I 
___ 
*1.5 V 
)E::V 


Output 
Control 


Output 
Waveform 
1 
S1 aUV 
(_NoteS) 


Output 
Waveform 
2 
S1 atGND 
(_NoteS) 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
6V 


tPHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5 
V 
~ 
••1_.5_V 
_ 


tPZL~ 
14- 
I 
I 
: tPLZ -+I f4-_-- 
3 V 


---:-\'1.5V 
:~L+O.3V 
V 
I 
. 
I t~--- 
OL 
I 
I 
tPHZ~ 
j4- 


tpZH -+t 
j4- 
I 


____ 
/~1-.5-V--~.-V-O_H_--_O_.3_V 
~O: V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and Jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators 
haVing the following characteristics: 
PRR S 10 MHz, Zo - 50 0, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tPHZ are the same as telis. 


F. 
tPZL and tpZH are the same as len. 
G. 
tPLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPIC'" 
(Enhanced·Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V Vcc) 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


DE 
1 V 
20 
VCC 
10 
2 
19 
10 
20 
3 
18 
20 
30 
4 
17 
30 
40 
5 
16 
40 
50 
6 
15 
50 
60 
7 
14 
60 
70 
8 
13 
70 
80 
9 
12 
80 
GNO 
10 
11 
eLK 


description 


This octal edge-triggered Ootypeflip-flop is designed for 2.7-V to 3.6-V Vee operation; it can interface to a 5-V 
system environment. 


The SN74lVC574A 
features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance loads. It is particularly suitable for implementing buffer registers, 1/0 ports, bidirectional bus 
drivers, and working registers. 


On the positive transition of the clock (ClK) input, the Q outputs are set to the logic levels at the data (0) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vce through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74lVC574A is characterized for operation from -40°C to 85°C. 


EPIC is a trademark of Texas Instruments Incorporated. 
~~~c:n~~1: 
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,tandard wllTlnty.Produc1lonprocouI"lI- 
not _rUy 
InclucII 
talU"lI ol,n pet'"'l1 •••. 
~TEXAS 
INSTRUMENTS 


SN74LVC574A 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
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FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
Qo 


H 
X 
X 
Z 


logic symbolt 
logic diagram (positive logic) 


OE 
1 
" 
EN 
OE 
11 
ClK 
l:, C1 


2 
19 
ClK 


10 
10 
V 
1Q 
3 
18 
20 
2Q 
4 
17 
2 
3D 
3Q 
10 
5 
16 
40 
4Q 
6 
15 
50 
5Q 
7 
14 
V 
60 
6Q 
8 
13 
To seven 
Other Channels 
70 
7Q 
9 
12 
80 
8Q 


t This symbol is in accordance with ANSI/IEEE Std 91-1964 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high impedance state 
or power off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GNO 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply vo~age 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC-2.7Vt03.6V 
2 
V 


Vil 
low-level 
input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


High or low state 
0 
VCC 
Vo 
Output voltage 
V 
3 state 
0 
5.5 


VCC-2.7V 
-12 


10H 
High-level output current 
mA 
VCC-3V 
-24 


VCC-2.7V 
12 
10l 
low-level 
output current 
mA 
VCC-3V 
24 


totltov 
Input transition rise or fall rate 
- 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
I!A 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10l -100 
I!A 
MIN to MAX 
0.2 


VOL 
IOl-12mA 
2.7V 
0.4 
V 


IOl-24mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
I!A 


Vo - VCC or GND 
MIN to MAX 
±10 
10l 
Vo - 3.6 V or 5.5 V 
±50 
I!A 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
I!A 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6 
V 
500 
I!A 


Ci 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
Vo - VCC or GND 
3.3V 
3.5 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are measured at VCC - 3.3 V, TA - 25·C. 


timing characteristics over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


VCC = 3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
0 
80 
MHz 


tw 
Pulse duration, ClK 
high or low 
3.3 
3.3 
ns 


tsu 
Setup time, data before ClKi 
1.5 
1.5 
ns 


th 
Hold time, data after ClKi 
1.5 
1.5 
ns 
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switching characteristics over recommended operating free-air temperature range (unless 
otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
VCC = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
QNPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


tad 
D 
Q 
1.5 
8.5 
9.5 
ns 


ten 
OE 
Q 
1.5 
7.5 
8.5 
ns 


!dis 
OE 
Q 
1.5 
7 
8 
ns 


tsk(olt 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per flip-flop 
IOutputs enabled 
CL- 
50 pF. 
18 
IOutputs disabled 
f-l0 
MHz 
- 
pF 
9 
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From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


o 
Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~1.5V 


tPLH~ 


I 
1 
I 
!1.5V 


1 
I 
tPHL~ 
\'1.5 V 


X1•5V 
, 
OV 


KtPHL 


I 
~VOH 
I 
1.5V 
I 
VOL 


~tPLH 


FVOH1.5V 


- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NON INVERTING OUTPUTS 


Output 
Control 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


TEST 
S1 


tpd 
Open 


tPLZltpZL 
6V 


tPHZItPZH 
GND 


-------X1.5 
V 
------. 
1'------- 
0 V 
~ .~~ 


Itsu 
th 
1 


___ 
*1.5 V 
)E :.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
):(1.5 
V 


tPZL~ 
I+- 
I 
I 
I tPLZ --.I j.- 


',\L1.5V 
I 
~ 
3V 
,\ 
I t~.b...+~~ 
VOL 
I 
1 tPHZ~ 
j4- 


tPZH -., 
j4- 
I 


1 
--- 
VOH 
!1.5V 
~H-O.3V 


. 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with Intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR ,.:;10 MHz, Zo - 50 Q, tr ,.:;2.5 ns, tf":; 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dls. 


F. 
tpZL and tpZH are the same as len. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
Typical 
VOlP 
(Output 
Ground 
Bounce) 
< 0.8 Vat 
VCC = 3.3 V, TA = 25°C 


• 
Typical 
VOHV (Output 
VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEOEC 
Standard 
JESO-17 


• 
Package 
Options 
Include 
Plastic 
Smail-Outline 
(OW), Shrink 
Smail-Outline 
(DB), and Thin 
Shrink 
Smail-Outline 
(PW) 
Packages 


ClKAB 
SAB 
DIR 


A1 
A2. 


A3 
A4 


A5 
A6 
A7 
A8 
GND 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


1 U 24 


2 
23 
3 
22 


4 
21 
5 
20 
6 
19 


7 
18 


8 
17 
9 
16 
10 
15 


11 
14 


12 
13 


VCC 
CLKBA 
SBA 
OE 
B1 
B2 
B3 
B4 
B5 
B6 
B7 


B8 


This octal bus transceiver and register is designed for 2.7-V to 3.6-V VCC operation. 


The SN74LVC646 
consists of bus-transceiver circuits, D-type flip-flops, and control circuitry arranged for 
multiplexed transmission of data directly from the input bus or from the internal registers. Data on the A or B bus 
is clocked into the registers on the low-to-high transition of the appropriate clock (CLKAB 
or CLKBA) 
input. 


Figure 1 illustrates the four fundamental 
bus-management functions that can be performed with the 
SN74LVC646. 


Output-enable (OE) and direction-control (DIR) inputs control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port can be stored in either register or in both. 


The select-control (SAB and SBA) inputs can multiplex stored and real-time (transparent mode) data. DIR 
determines which bus receives data when OE is low. In the isolation mode (OE high), A data can be stored in 
one register and B data can be stored in the other register. 


When an output function is disabled, the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or B, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVC646 
is characterized for operation from -40°C 
to 85°C. 


FUNCTION TABLE 


INPUTS 
DATAUOa 


OE 
DIR 
CLKAB 
CLKBA 
OPERATION 
OR FUNCTION 
SAB 
SBA 
A1 -A8 
B1 -B8 


X 
X 
i 
x 
x 
X 
Input 
Unspecifiedt 
Store A, B unspecifiedt 


X 
X 
X 
i 
X 
X 
Unspecifiedt 
Input 
Store B, A unspecifiedt 


H 
X 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


H 
X 
H or L 
H orL 
X 
X 
Input disabled 
Input disabled 
Isolation. hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
HorL 
X 
H 
Output 
Input 
Stored B data to A bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


L 
H 
HorL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 


i.e., data at the bus pins is stored on every low-to-high trans~ion of the clock inputs. 


EPIC is a trademark 
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'--v-----' 
'--v-----' 


21 
3 
1 
23 
2 
22 
21 
3 
1 
23 
2 
22 
OE 
DIR 
CLKAB CLKBA 
SAB 
SBA 
OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 


REAL·TIME TRANSFER 
REAL-TIME TRANSFER 
BUSBTOBUSA 
BUSATOBUSB 


~ 
~ 


21 
3 
1 
23 
2 
22 
21 
3 
1 
23 
2 
22 
OE 
DIR 
CLKAB CLKBA 
SAB 
SBA 
OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
X 
X 
i 
X 
X 
X 
L 
L 
X 
H orL 
X 
H 
X 
X 
X 
i 
X 
X 
L 
H 
H orL 
X 
H 
X 
H 
X 
i 
i 
X 
X 


STOI;IAGE FROM 
TRANSFER 
STORED DATA 
A. B, ORAAND 
B 
TOAAND/ORB 


Figure 
1. Bus-Management 
Functions 
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21 
•... 


03 
3 
"- 
L- 3 EN1 IBA] 


23 
3EN2 
lAB] 


22 
C4 


1 
05 


2 
C6 
07, 
r 
20 
4 
<!:1 
5 
40 
~ 
Vi 
5 
1 


.L 
60 
7 
<!:1 
2'17f-- 


1 
7 
5 
- 
19 


8 
18 


7 
17 


8 
18 


9 
15 


10 
14 


11 
- 
13 
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OIR 
3 


CLKBA 
23 


SBA 


r- 
------------- , 
I 
I 
I 
10 
I 
I 
C1 
I 
I 
I 
I 
I 
I 
I 


A1 
4 
I 
I 
20 
B1 
II 
10 
I 
I 
C1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
----------- 
- ------------ 
~ 


V 
/ 


To Seven Other Channels 


~1ExAs 
INSTRUMENTS 


POST 
OFFICE eox 655303 
• 
DALLAS. 
TEXAS 
75265 


SN74LVC646 
OCTAL BUS TRANSCEIVER AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS302A - JANUARY 1993 - REVISED JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: 
Except 1/0 ports (see Note 1) 
-0.5 
V to 6.5 V 
1/0 ports (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 


Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Vo < 0 or Vo > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to VCc> 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
±100 
mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings· 
may cause permanent 
damage 
to the device. 
These 
are stress ratings 
only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
cond~ions· 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package ThermalConsiderations 
application 
note in the 1994 ABT Advanced BiCMOS Technology 


Data Book, literature 
number 
SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply 
voltage 
2.7 
3.6 
V 


VIH 
High-level 
input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level 
input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input vo~age 
Control 
inputs 
0 
5.5 
V 
Data inputs 
0 
VCC 


Vo 
Output 
voltage 
0 
VCC 
V 


IOH 
High-level 
output 
current 
VCC - 2.7 V 
-12 


VCC-3 
V 
mA 
-24 


IOL 
Low-level 
output 
current 
VCC-2.7V 
12 
mA 
VCC-3 
V 
24 


at/av 
Input transition 
rise or fall rate 
0 
10 
nslV 


TA 
Operating 
free-air 
temperature 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


10H - -100 
IJA 
MIN to MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


IOH--24mA 
3V 
2 


10l - 100 IJA 
MIN to MAX 
0.2 


VOL 
IOl-12mA 
2.7V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IJA 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IJA 


Icc 
VI • VCC or GND, 
10=0 
3.6V 
20 
IJA 


.t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6V 
500 
IJA 


Ci 
Control 
VI - VCC or GND 
3.3V 
4.6 
pF 
inputs 


Cio 
AorB 
Vo - VCC or GND 
3.3V 
7.2 
pF 
ports 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are measured at VCC - 3.3 V, TA - 25°C. 
§ For I/O ports, the parameter 
fOZ includes the input leakage current. 


timing characteristics 
over recommended operating free·air temperature range (unless otherwise 
noted) (see Figure 2) 


Vcc = 3.3 V 
Vcc = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration 
5 
5 
ns 


tsu 
Setup time, data before ClKi 
5 
5 
ns 


th 
Hold time, data after ClKi 
1 
1 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 


FROM 
TO 
Vcc = 3.3 V 
Vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


AorB 
BorA 
1.5 
8 
9.2 


tpd 
ClK 
AorB 
1.5 
9 
11 
ns 


SBAorSAB 
AorB 
1.5 
9 
11 


ten 
OE 
AorB 
1.5 
8.5 
9.5 
ns 


!dis 
OE 
AorB 
1.5 
8.5 
9.5 
ns 


ten 
DIR 
AorB 
1.5 
9 
10 
ns 


!dis 
DIR 
AorB 
1.5 
9 
10 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
CL-50pF, 
f-l0 
MHz 
~ 
pF 
rOutputs disabled 
4.2 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 
BV 


Sl 
o 
Openr 


D 


-=- 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
BV 


tPHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
----- ..... 
,1'------- 
ov 


~I 
tsu 
th 
I 


~~~===*1.5V 
)E :.:V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
>:<1.5 
V 


2.7V 


==>(1.5 
V 
):(1.5 
V 


2.7V 
Output 


OV 
Control 
OV 
I 


tPLH~ 
KtPHL 
tpZL 
-., 
14- 
I 
I 
I 
tPLZ-.l 
1 
Output 
j4- 
3V 
1 
/1.5V 
~VOH 
Waveform 
1 
I 
\1.5 
V 
: ~"-+~~VOL 
I 
: 
1.5V 
Sl at BV 
I 


1 
I 
VOL 
I 
I 
I 
~tPLH 


(see Note B) 
I 
I 
tPHZ~ 
~ 
tPHL~ 
Output 
tPZH~ 
j4- 
I 


\'1.5 
V 
FVOH 
Waveform 
2 
/1.5 
V 
~H-O.3V 
VOH 
1.5V 
Sl at GND 
--- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR :s; 10 MHz, Zo - 50 0, tr :s; 2.5 ns, tf:S;2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tPZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
EPICn, (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP 
(Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal bus transceiver 
and register is designed 
for 2.7-V to 3.6-V VCC operation. 


The SN74LVC652 
consists 
of bus transceiver 
circuits, 
D-type flip-flops, 
and control 
circuitry 
arranged 
for 
multiplexed 
transmission 
of data directly from the data bus or from the internal storage 
registers. 


Output-enable 
(OEAB and OEBA) inputs are provided to control the transceiver 
functions. 
Select-control 
(SAB 
and SBA) inputs are provided to select whether 
real-time or stored data is transferred. 
The circuitry 
used for 
select control eliminates 
the typical decoding 
glitch that occurs in a multiplexer 
during the transition 
between 
stored and real-time 
data. A low input selects real-time 
data, and a high input selects stored data. Figure 1 
illustrates 
the four fundamental 
bus-management 
functions that can be performed 
with the SN74LVC652. 


Data on the A or B data bus, or both, can be stored in the internal D-type flip-flops by low-to-high 
transitions 
at 
the appropriate 
clock (CLKAB or CLKBA) inputs regardless of the select- or enable-eontrol 
pins. When SAB and 
SBA are in the real-time transfer mode, it is possible to store data without using the internal D-type flip-flops by 
simultaneously 
enabling OEAB and OEBA. In this configuration, 
each output reinforces its input. When all other 
data sources to the two sets of bus lines are at high impedance, 
each set of bus lines remains at its last state. 


To ensure the high-impedance 
state during power up or power down, OEBA should be tied to VCC through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined 
by the current-sinking/current-sourcing 
capability 
of the driver. 


The SN74LVC652 
is characterized 
for operation 
from -40°C 
to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW} 


CLKAB 
1 
V 
24 
VCC 
SAB 
2 
23 
CLKBA 
OEAB 
3 
22 
SBA 
A1 
4 
21 
OEBA 
A2. 5 
20 
B1 
A3 
6 
19 
B2 
A4 
7 
18 
B3 
AS 
8 
17 
B4 
A6 
9 
16 
B5 
A7 
10 
15 
B6 
A8 
11 
14 
B7 
GND 
12 
13 
B8 


EPIC is a trademark of Texas Instruments InCOrporated. 
~-':::=='lIpor~:ru:':::m: 
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INPUTS 
DATAI/Ot 
OPERATION 
OR FUNCTION 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
A1 THRUA8 
B1 THRU B8 


L 
H 
H orL 
H orL 
X 
X 
Input 
Input 
Isolation 


L 
H 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


X 
H 
i 
H orL 
X 
X 
Input 
Unspecified; 
Store A, hold B 


H 
H 
i 
i 
X; 
X 
Input 
Output 
Store A in both registers 


L 
X 
H orL 
i 
X 
X 
Unspecified; 
Input 
Hold A, store B 


L 
L 
i 
i 
X 
X; 
Output 
Input 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H or L 
X 
H 
Output 
Input 
Stored B data to A bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


H 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


H 
L 
H orL 
HorL 
H 
H 
Output 
Output 
Stored A data to B bus and 
stored B data to A bus 
t The data output functions may be enabled or disabled by a variety of level combinations 
at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e.• data at the bus pins is stored on every low-to-high transition on the clock inputs. 


; Select control. 
L; clocks can occur simultaneously. 


Select control. 
H; clocks must be staggered in order to load both registers. 


~TEXAS 
INSTRUMENTS 


SN74LVC652 
OCTAL BUS TRANSCEIVER 
AND REGISTER 
WITH 3·STATE OUTPUTS 
SCAS303A - JANUARY 1993 - REVISED JULY 1995 


~ 
~ 
3 
21 
1 
23 
2 
22 
3 
21 
1 
23 
2 
22 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
H 
H 
X 
X 
L 
X 


REAL-TIME 
TRANSFER 
REAL·TIME 
TRANSFER 
BUSBTOBUSA 
BUSATOBUSB 


~ 
~ 
3 
21 
1 
23 
2 
22 
3 
21 
1 
23 
2 
22 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
X 
H 
t 
X 
X 
X 
H 
L 
H orL 
H orL 
H 
H 
L 
X 
X 
t 
X 
X 
L 
H 
t 
t 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED DATA 
A, B, ORAAND 
B 
TOAAND/ORB 
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OEBA 
OEAB 
CLKBA 
SBA 
CLKAB 
SAB 


21 
"- 
3 
EN1 [BA) 


23 
EN2 [AB) 


22 
C4 


1 
05 


2 
C6 
G7, 
r 
20 
4 
~1 
5 
40 ] 
V1 
5 1 
l[ 
60 
7 
~12V - 
1 
7 
5 
19 


6 
18 


7 
~ 
17 


8 
16 


9 
15 


10 
~ 
14 


11 
13 
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CLKBA 


SBA 


r- 
----------- 
------------- , 
I 
I 
I 
10 
I 
I 
C1 
I 
I 
I 
I 
I 
I 
I 


Ai 
4 
I 
20 
B1 
II 
10 
I 
I 
C1 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 
----------- 
- ------------ 


...I 


V 


To Seven Other Channels 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted}t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 V to 6.5 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC> 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCc> 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other cond~lons beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information. refer to the Package Thermal Considerationsapplication 
note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level Input voltage 
VCC - 2.7 Vlo 3.6 V 
0.8 
V 


VI 
Input voltage 
Control inputs 
0 
5.5 
V 
Data Inputs 
0 
VCC 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3V 
24 


1!.t1lJ.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IIA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2 


10l - 100 IIA 
MIN to MAX 
0.2 


VOL 
IOl-12 
mA 
2.7V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
VI- 
5.5 Vor 
GND 
3.6V 
±5 
IIA 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IIA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6V 
500 
IIA 


Ci 
IControl Inputs 
VI - VCC or GND 
3.3V 
4.6 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
7.2 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are measured at VCC - 3.3 V, TA _ 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


timing characteristics 
over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 2) 


VCC = 3.3 V 
VCC=2.7V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
0 
80 
MHz 


tw 
Pulse duration 
5 
5 
ns 


tsu 
Setup time, data before ClKi 
5 
5 
ns 


th 
Hold time, data after ClKi 
1 
1 
ns 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) (see Figure 2) 


FROM 
TO 
Vcc= 
3.3 V 
VCC = 2.7 V 
PARAMETER 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


AorB 
BorA 
1.5 
8 
9.2 


tpd 
ClK 
AorB 
1.5 
9 
11 
ns 


SABorSBA 
AorB 
1.5 
9 
11 


len 
OE 
AorS 
1.5 
8.5 
9.5 
ns 


ldis 
OE 
AorB 
1.5 
8.5 
9.5 
ns 


ten 
OE 
AorS 
1.5 
9 
10 
ns 


ldis 
OE 
AorS 
1.5 
9 
10 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
38 
Cpd 
Power dissipation capacitance 
per transceiver 
CL. 
50 pF, 
f. 
10 MHz - 
pF 
I Outputs disabled 
4.2 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 
o Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 
--v 
X 
2.7 V 


Input -.II' 1.5V 
11.5V 
OV 


tPLH~ 
MtPHL 


I' 
'\!-::'-: 
VOH 
I 
!1.5V 
: 
~ 
___ '_01, 
VOL 


tpHL --l.---.I 
~ 
tpLH 
\L 
!.r.":::'" 
VOH 
\.1.5 
V 
T 1.5V 
. 
- 
-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
Sl 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
------·I~------OV 
~ 
,tsu 
th 
I 


Data Input 
~=====*1.5 
V 
~ 
:.: 
V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 
~1.5V 
~ 
.••l_.5_V 
_ 


tpZL --+i 
~ 
I 


, 
',tPLZ 
-.I I+- 
--1-\ 
'p--- 
3V 
I 
1.5 V 
, 
VOL + 0.3 V V 
I 
,- 
--- 
OL 
I 
I 
tpHZ -to! 
j4- 


tPZH ...., 
j4- 
I 


1-1-.5-V---:'~-V-OH-O.3V 
VOH 


___ 
oJ. 
----- 
_ 0 V 


Output 
Waveform 
1 
Sl at 6 V 
(see Note B) 


Output 
Waveform 
2 
Sl at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and jig capac~ance. 
B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tpZL and tpZH are the same as ten. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS304A 
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DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 U 24 
VCC 
10 
2 
23 
10 
20 
3 
22 
20 
30 
4 
21 30 
40 
5 
20 
40 
50 
6 
19 50 
60 
7 
18 60 
70 
8 
17 70 
80 
9 
16 80 
90 
10 
15 
90 
100 
11 
14 
100 
GNO 
12 
13 
elK 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO·17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


• 
Inputs Accept Voltages to 5.5 V 


description 


This 10-bit bus-interface flip-flop is designed for 
2.7-V to 3.6-V Vee operation. 


The SN74lVC821 
features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance 
loads. They are particularly suitable for implementing wider buffer registers, I/O ports, 
bidirectional bus drivers with parity, and working registers. 


The ten flip-flops are edge-triggered Ootypeflip-flops. On the positive transition of the clock (ClK) input, the 
device provides true data at the Q outputs. 


A buffered output-enable (OE) input can be used to place the ten outputs in either a normal logic state (high 
or low level) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 


The output-enable (OE) input does not affect the internal operations of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance state. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use ofthese devices as translators 
in a mixed 3.3-V/5-V system environment. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vee through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74lVC821 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
elK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
HorL 
X 
QO 


H 
X 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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OE 


CLK 


1 
•... EN 
13 
C2 


2 
, 
•• 
23 
20 
V 
3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
18 


10 
15 


11 
14 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
.... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 50 mA 
Output clamp current, 10K(Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (VA = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package...... 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions· 
is not 
implied. Exposure to absolute-maximum-rated 
cond~ions for extended periods may affect device reliability. 
NOTES: 
1. 
The Input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more Information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VIH 
High-level input vo~age 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC - 2.7 V 
-12 


VCC-3 
V 
mA 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 


VCC-3V 
mA 
24 


t.t1t.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics 
over recommended operating free·alr temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


IOH--10011A 
MINto 
MAX 
Vcc-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IIA 
MINto 
MAX 
0.2 


VOL 
IOL-12 
mA 
2.7V 
0.4 
V 


IOL=24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
J.lA 


10Z 
Va - 5.5 VorGND 
3.6V 
±10 
J.lA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
J.lA 


t:.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vt03.6 
V 
500 
J.lA 


Ci 
VI - VCC or GND 
3.3V 
pF 


Co 
Va - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:Typical values are measured at VCC - 3.3 V, TA - 25°C. 
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FLIP-FLOP 
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• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP 
(Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at V cc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 


(TOP VIEW) 


1 U 24 


2 
23 


3 
22 


4 
21 


5 
20 
6 
19 


7 
18 


8 
17 
9 
16 


10 
15 


11 
14 


12 
13 


OE 
10 
20 
30 
40 
50 
60 
70 
80 
90 
ClR 
GNO 


Vee 
10 
20 
30 
40 
50 
60 
70 
80 
90 
ClKEN 
ClK 
description 


This 9-bit bus-interface 
flip-flop 
is designed 
for 
2.7-V to 3.6-V VCC operation. 


The SN74LVC823 
is designed 
specifically 
for driving highly capacitive 
or relatively low-impedance 
loads. It is 
particularly 
suitable for implementing 
wider buffer registers, 
I/O ports, bidirectional 
bus drivers with parity, and 
working 
registers. 


With the clock-enable 
(CLKEN) 
input low, the nine D-type edge-triggered 
flip-flops enter data on the low-to-high 
transitions 
of the clock. Taking CLKEN 
high disables the clock buffer, latching the outputs. The SN74LVC823 
has noninverting 
data (D) inputs. 
Taking the clear (CLR) input low causes 
the nine a outputs 
to go low 
independently 
of the clock. 


A buffered output-enable 
(OE) input can be used to place the nine outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. The output-enable 
(OE) input does not affect the internal 
operations 
of the latch. Previously 
stored data can be retained or new data can be entered while the outputs 
are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC823 
is characterized 
for operation 
from -40°C 
to 8SoC. 


INPUTS 
OUTPUT 
OE 
ClR 
ClKEN 
ClK 
0 
Q 


l 
L 
X 
X 
X 
L 


L 
H 
L 
i 
H 
H 


L 
H 
L 
i 
L 
L 


L 
H 
H 
X 
X 
00 


H 
X 
X 
X 
X 
Z 


FUNCTION TABLE 
(each flip-flop) 
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1 
r-.. 
EN 
11 
" R 
14 
" G1 
13 
1C2 


2 
, 
r 
23 
20 
V 
3 
22 


4 
21 


5 
20 


6 
19 


7 
16 
8 
17 


9 
18 


10 
15 


OE 


ClR 


ClKEN 


ClK 


ClR 
11 


ClKEN 
14 


C1 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
- 50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolu1e maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions" is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package ThermalConsiderationsapplication 
note in the 1994 ABT AdvancedBiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC • 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.7V 
-12 
IOH 
High-level Ou1putcurrent 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3V 
24 


1;.l//1v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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FLIP·FLOP 
WITH 3·STATE OUTPUTS 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H--100vA 
MINto MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H=-24mA 
3V 
2 


10l - 100vA 
MINto MAX 
0.2 


VOL 
IOl-12mA 
2.7V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
vA 


tOl 
Vo - VCC or GND 
3.6V 
±10 
vA 


ICC 
VI - VCC or GND. 
10-0 
3.6V 
20 
vA 


t:.ICC 
One inputat VCC- 0.6 V, 
Otherinputsat VCCor GND 
3Vto3.6V 
500 
vA 


Ci 
VI = VCC or GND 
3.3 V 
9 
pF 


Co 
Vo - VCC or GND 
3.3 V 
10 
pF 
t Forconditionsshownas MINor MAX,usethe appropriatevaluesunderrecommendedoperatingconditions. 
*All typicalvaluesare at VCC - 3.3 V,TA - 25°C. 


timing 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise 
noted) 
(see 
Figure 
1) 


VCC=3.3V 
VCC=2.7V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clockfrequency 
0 
100 
0 
80 
MHz 


ClR low 
5 
5 
tw 
Pulseduration 
ns 
ClK highor iow 
4 
4 


ClR inactive 
1 
1 


tsu 
Setuptime. data beforeCLKi 
Data 
2 
3 
ns 


ClKEN low 
3.5 
4.5 


Holdtime,data after CLKT 
Data 
2 
2 
th 
ClKENlow 
ns 
0.5 
0.5 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see 
Figure 
1) 


FROM 
TO 
Vcc = 3.3 V 
Vcc =2.7V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 
fmax 
100 
80 
MHz 
ClK 
Q 
2 
8 
2 
9 
tpd 
ClR 
Q 
ns 
1.5 
8 
1.5 
9 


ten 
OE 
Q 
1.5 
8.5 
1.5 
9.5 
ns 
ldis 
OE 
Q 
1.5 
8 
1.5 
9 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Power dissipation capacitance 
per flip-flop 
IOutputs enabled 
CL. 
50 pF, 
f= 
10 MHz 
2.- 


pF 
Cpd 
IOutputs disabled 
12 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


S1 
0 Open 


------, 
,------ 
2.7 V 
______ ;~(~:.5~-----OV 


~Itsu 
th 
I 
I 
~2.7V 


___ 
}(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
VOLTAGE WAVEFORMS 
PULSE DURATION 


~1.5V 
X1•5V 


2.7V 


~1.5V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
I 
I 
KtPHL 
tPZL 
~ 
l+- 
I 
tPLH~ 
I 
I tPLZ-.l 
I 
I 
!1.5V 
~VOH 
Output 
I 
I 
I 
j4- 
3V 


I 
Waveform 
1 
I 
\1.5 
V 
I ~J....+~~VOL 
i 
1.5 V 
S1 at6V 
I 
I 
VOL 
I 
I 
I 
~tPLH 


(see Note B) 
I 
I tpHZ 
~ 
~ 
tPHL -t.---.I 
Output 
tPZH 
~ 
j4- 
I 


\1.5 
V 
Y;;;VOH 
/1.5 
V 
---- 
VOH 
Wsveform2 
\(>H-0.3V 
1.5V 
S1 stGND 
- 
VOL 
(eeeNoteB) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 Is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s;10 MHz, Zo = 50 n, tr :s;2.5 ns, tf:S;2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as Idis. 


F. 
tPZL and tPZH are the same as len. 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical 
VOlP 
(Output 
Ground 
Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical 
VOHV (Output 
VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEOEC Standard 
JESO-17 


• 
Package 
Options 
Include 
Plastic 
Smail-Outline 
(OW), Shrink 
Smail-Outline 
(OB), and Thin Shrink 
Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOPVIEWj 


OE1 
1 V 24 
VCC 
A1 
2 
23 
Y1 
A2. 
3 
22 
Y2 
A3 
4 
21 
Y3 
A4 
5 
20 
Y4 
A5 
6 
19 
Y5 
A6 
7 
18 
Y6 
A7 
8 
17 
Y7 
AB 
9 
16 
YB 
A9 
10 
15 
Y9 
A10 
11 
14 
Y10 
GND 
12 
13 
OE2 
description 


This 1O-bit bufferlbus 
driver is designed for 2.7-V 
to 3.6-V VCC operation. 


The SN74LVC827 
provides a high-performance 
bus interface for wide data paths or buses carrying 
parity. 


The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable 
(OE1 or OE2) 


input is high, all ten outputs are in the high-impedance 
state. The SN74LVC827 
provides true data at its outputs. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC827 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


OE1 
0E2 
A 
Y 


L 
L 
L 
L 


L 
L 
H 
H 


H 
X 
X 
Z 


X 
H 
X 
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EPIC is a trademark 
of Texas 
Instruments 
InCOrporated. 
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JULY 1995 


1 
" 
& 


13 
" 
EN 
, 
r 
23 
2 
1 
V 
3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
15 


11 
14 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 


IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted}:!: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCC) 
±50 mA 
Continuous current through VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
• .. .. .. . 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tst9 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refer to the Package Therma/ Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC827 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS306B 
- MARCH 
1993 - REVISED 
JULY 1995 


MIN 
MAX 
UNIT 


VCC 
Supply vo~age 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7Vt03.6 
V 
2 
V 


VIL 
Low-level input voltage 
IVCC· 
2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC=2.7V 
-12 
10H 
High-level output current 
mA 
VCC= 
3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3V 
24 


dtldv 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
j.IA 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H _-24 
mA 
3V 
2 


10L - 100 j.IA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
j.IA 


10Z 
Vo - VCC or GND 
3.6V 
±10 
j.IA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
j.IA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
j.IA 


Ci 
VI - VCC or GND 
3.3V 
9 
pF 


Co 
Vo - VCC or GND 
3.3V 
10 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC - 3.3 V, TA _ 25·C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
VCC =2.7V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


tod 
A 
y 
1.5 
7 
8 
ns 


!en 
OE 
y 
1.5 
9 
11 
ns 


!dis 
OE 
y 
1.5 
8 
9 
ns 


~1ExAs 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS. TEXAS 75265 


SN74LVC827 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS306B- 
MARCH 
1993 - REVISED 
JULY 1995 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
25 
Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs disabled 
CL. 
50 pF, 
f.10 
MHz 
- 
pF 
2.5 


o 
6V 


From Output 
500n 
S1 
o 
Open 


Under Test 
r' 


CL=50pF 
500n 
(see Note A) T 


-=- 
-=- 
-=- 


TEST 
S1 


tpd 
Open 


tPLZ/tPZL 
6V 


tpHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
_----- 
2.7V 


Timing 
Input 
~~5.:::----- 
0 V 


~ 
,tsu 
th 
I 


, 
~2.7V 
___X1•5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7 V 


==:>'<1.5 
V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
I 
I 
KtPHL 
tpZL 
~ 
14- 
I 


tPLH~ 
I 
I 
tPLZ-+i 
I 
Output 
j4- 
3V 
I 
!1.5V 
~VOH 
Waveform 
1 
I 
\1.5V 
I .r;J....+~~VOL 
I 
: 
1.5V 
S1 at 6 V 
I 
I 
I 
VOL 
I 
I 
I 
~tPLH 


(see Note B) 
I 
ItPHZ 
~ 
~ 
tPHL~ 
Output 
tPZH 
~ 
j4- 


I 


\1.5V 
FVOH 
Waveform 
2 
/1.5V 
~H_O.3VVOH 
1.5V 
S1 atGND 
- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR :s; 10 MHz, Zo = 50 n, tr :s; 2.5 ns, tf:S;2.5 ns. 
D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 


F. 
tPZL and tpZH are the same as !en. 
G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC828 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS347 A - MARCH 1994 - REVISED JULY 1995 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP 
(Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO·17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW} 


OE1 
1 
V 
24 
VCC 
A1 
2 
23 
Y1 
A2. 3 
22 
Y2 
A3 
4 
21 
Y3 
A4 
5 
20 
Y4 
A5 
6 
19 
Y5 
A6 
7 
18 
YB 
A7 
8 
17 
Y7 
AS 
9 
16 
YS 
A9 
10 
15 
Y9 
A10 
11 
14 
Y10 
GND 
12 
13 
OE2 
description 


This 1D-bit bufferlbus 
driver is designed for 2.7-V 
to 3.6-V Vcc 
operation. 


The SN74LVC828 
provides 
a high-performance 
bus interface for wide datapaths or buses carrying 
parity. 


The 3-state control gate is a 2-input AND gate with active-low inputs so that if either output-enable 
(OE1 or OE2) 
input is high, all ten outputs are in the high-impedance 
state. The SN74LVC828 
provides inverting data at its 
outputs. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC828 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 
0E1 
0E2 
A 
y 


L 
L 
L 
H 


L 
L 
H 
L 


H 
X 
X 
Z 


X 
H 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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1 
" 
& 


13 
" 
EN 
, 
r 
23 
2 
1 
" 
3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
15 


11 
14 


tThis 
symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Output 
voltage 
range, Va (see Notes 
1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Va < 0 or Va > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
Vcc 
or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


; Stresses 
beyond those listed under ~absolute 
maximum 
ratings· 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions· 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package 
Thermal 
Consideralionsapplication 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Dala Book, literature 
number 
SCBD002B. 
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SN74LVC828 
1D-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS347 A - MARCH 1994 - REVISED JULY 1995 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC-2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC-3 
V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3 
V 
24 


At/Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IIA 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H - -24 
mA 
3V 
2 


10L -100 
IIA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
IIA 


102 
Vo - VCC or GND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IIA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6V 
500 
IIA 


Ci 
VI - VCC or GND 
3.3V 
'9 
pF 


Co 
Vo - VCC or GND 
3.3V 
10 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:t All typical values are at VCC - 3.3 V, TA - 25·C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 


MIN 
MAX 
MIN 
MAX 


tpd 
A 
Y 
1.5 
8 
9 
ns 


ten 
OE 
Y 
1.5 
9 
10 
ns 


!dis 
OE 
y 
1.5 
8 
9 
ns 
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INSTRUMENTS 


SN74LVC828 
10-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS347A - MARCH 1994 - REVISED JULY 1995 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
27 
Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs disabled 
CL. 
50 pF, 
f.10MHz 
- 
pF 
2.4 


o 6V 


From Output 
500n 
Sl 
o Open 


Under Test 
r' 


CL= 
50pF 
soon 
(see Note A) T 


-=- 
-=- 
-=- 


TEST 
Sl 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


------, 
_-----2.7V 
______ 
~(:5~----- 
OV 


~I 
tsu 
th 
I 
I 
~2.7V 


___ 
)i(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
VOLTAGE WAVEFORMS 
PULSE DURATION 


~1.5V 
X1•5V 


2.7V 


J:1.5V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
I 
I 
KtPHL 
tpZL 
-., 
14- 
I I 
tPLH~ 
Output 
I 
: tPLZ-+l 
j4- 
3V 
I 
!1.5V 
I 
~VOH 
1\ 
I 
I 
Waveform 
1 
~!....+~~VOL 
I 
I 
1.5 V 
Sl at 6 V 
11•5V 
I 
I 
VOL 
(see Note B) 
I 
I 
~ 
I 
~tPLH 
I 
I tpHZ 
~ 
tpHL --/4--+1 
Output 
tPZH 
--., 
j4- 
I 


\1.5 
V 
pVOH 
Waveform 
2 
!1.5V 
~H_O.3VVOH 
1.5 V 
Sl atGNO 
-- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as Ietis. 


F. 
tpZL and tPZH are the same as ten. 


G. 
tpLH and tpHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC841 
10-BIT BUS-INTERFACE D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS307 A - MARCH 1993 - REVISED JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcc) 
• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Small-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


DE 
1 
U 
24 
VCC 
10 
2 
23 
10 
20 
3 
22 
20 
30 
4 
21 
30 
40 
5 
20 
40 
50 
6 
19 
50 
60 
7 
18 
60 
70 
8 
17 
70 
80 
9 
16 
80 
90 
10 
15 
90 
100 
11 
14 
100 
GNO 
12 
13 
LE 
description 


This 10-bit bus-interface 
Ootype latch is designed 
for 2.7-V to 3.6-V Vcc 
operation; 
it can interface to a 5-V 
system environment. 


The SN74LVC841 
is designed 
specifically 
for driving highly capacitive 
or relatively low-impedance 
loads. It is 
particularly 
suitable for implementing 
buffer registers, 1/0 ports, bidirectional 
bus drivers, and working registers. 


The ten latches are transparent 
Ootype latches. The device has noninverting 
data (0) inputs and provides true 
data at its outputs. 


A buffered output-enable 
(OE) input can be used to place the ten outputs in either a normal/ogic 
state (high 
or low levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive the bus 
lines significantly. The high-impedance 
state and increased drive provide the capability to drive bus lines without 
need for interface or pullup components. 


The output-enable 
(OE) input does not affect the internal operations 
of the latch. Previously stored data can be 
retained or new data can be entered while the outputs are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC841 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


EPIC Is a trademark of Texas Instruments Incorporated. 
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EN 
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C1 


2 
., 
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23 
10 
[> 
V 
3 
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4 
21 


5 
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7 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high impedance 
state 
or power off state, Va (see Note 1) 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 
11K (VI < 0 ) 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
- 50 mA 
Output clamp current, 10K (Va < 0 or Va > VCC> 
±50 mA 
Continuous 
output current, 10 (VA = 0 to VCC> 
±50 mA 
Continuous 
current through VCC or GND 
±100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature 
range, T519 
..•............•..........•....................... 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-eurrent 
ratings are observed. 
~ 
2. 
This value is limited to 4.6 V maximum. 
> 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
W 
For more information, refertothe 
Package 
Thermal Gonsiderations 
application note in the 1994 ABT Advanced 
SiGMOS 
Technology 
>- 
Data Book. literature number SCBD002B. 


W 
recommended 
operating conditions 
(see Note 4) 
a:a. 
ti:J 
Coa:a. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output vo~age 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3 
V 
-24 


IOL 
Low-level ou1put current 
VCC-2.7V 
12 
mA 
VCC- 
3V 
24 


tot/tov 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74LVC841 
10·BIT BUS·INTERFACE 
O·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS307A-MARCH 1993-REVISEDJULY 
1995 


electrIcal characterIstIcs over recommended operating free-aIr temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IIA 
MIN to MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H - -24 
mA 
3V 
2.2 


10L - 100 IIA 
MINto 
MAX 
0.2 


VOL 
IOL-12 
mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 5.5 VorGND 
3.6V 
±5 
IIA 


10Z 
Vo - 5.5 VorGND 
3.6V 
±10 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
10 
IIA 


"ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto 
3.6 V 
500 
IIA 


Ci 
VI - VCC or GND 
3.3 V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:All typical values are at VCC - 3.3 V, TA - 25·C. 


~TEXAS 
INSTRUMENTS 


SN74LVC843 
9-BIT BUS-INTERFACE 
O·TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS308A - MARCH 1993 - REVISED JULY 1995 


• 
EPICT •• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVCC) 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 
V 
24 
Vcc 
10 
2 
23 
10 
20 
3 
22 
20 
30 
4 
21 
30 
40 
5 
20 
40 
50 
6 
19 
50 
60 
7 
18 
60 
70 
8 
17 70 
80 
9 
16 
80 
90 
10 
15 
90 
CLR 
11 
14 
PRE 
GNO 
12 
13 
LE 
description 


This 9-bit bus-interlace 
O-type latch is designed for 2.7 -V to 3.6-V VCC operation; 
it can interlace to a 5-V system 
environment. 


The SN74LVC843 
is designed' specifically 
for driving highly capacitive 
or relatively low-impedance 
loads. It is 3= 
particularly 
suitable for implementing 
buffer registers, 1/0 ports, bidirectional 
bus drivers, and working registers. 
W 


The nine latches are transparent 
Ootype latches. The device has non inverting data (0) inputs and provides true > 
data at its outputs. 
W 


A buffered output-enable 
(OE) input can be used to place the nine outputs in either a normal logic state (high a: 
or low levels) or a high-impedance 
state. The outputs are also in the high-impedance 
state during power-up and 
D. 


power-down 
conditions. 
The outputs remain in the high-impedance 
state while the device is powered down. In I- 


the high-impedance 
state, the outputs 
neither load nor drive the bus lines significantly. 
The high-impedance 
0 
state 
and increased 
drive 
provide 
the capability 
to drive 
bus lines without 
need for interlace 
or pullup :J 
components. 
C 


The output-enable 
(DE) input does not affect the internal operations 
of the latch. Previously stored data can be 0 
retained or new data can be entered while the outputs are in the high-impedance 
state. 
a: 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pullup 
D. 


resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC843 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 
PRE 
CLR 
OE 
LE 
0 
Q 


L 
X 
L 
X 
X 
H 


H 
L 
L 
X 
X 
L 


H 
H 
L 
H 
L 
L 


H 
H 
L 
H 
H 
H 


H 
H 
L 
L 
X 
00 
X 
X 
H 
X 
X 
Z 


EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVC843 
9-BIT BUS-INTERFACE D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS308A- 
MARCH 
1993- 
REVISED 
JULY 1995 


1 
"- 
EN 
14 
"- 
82 
11 
•... 
R 


13 
C1 


2 
, 
r- 
23 
10 
2'17 
3 
22 


4 
21 


5 
20 


6 
19 


7 
18 
8 
17 


9 
16 


10 
15 
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SN74LVC843 
9-BIT BUS·INTERFACE O·TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS308A- 
MARCH 
1993- 
REVISED 
JULY 1995 


absolute 
maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 
V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high impedance 
state 
or power off state, Vo (see Note 1) 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp current, 
11K (VI < 0 ) 
- 50 mA 
Output clamp current, 
10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through Vcc or GND 
± 100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature 
range, Tstg 
.. :............................................... 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating condnions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
~ 
2. 
This value is limited to 4.6 V maximum. 
;:. 
3. 
The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 
W 
For more information, refer to the Package 
ThermalConsiderationsapplication 
note inthe 1994ABT Advanced 
BiCMOS 
Technology 
- 


Data Book, literature number SCBD002B. 
> 
W 
recommended 
operating conditions 
(see Note 4) 
a:c. 
I-o:)coa:c. 


MIN 
MAX 
UNIT 


Vcc 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3$tate 
0 
5.5 


IOH 
High-level output current 
VCC-2.7V 
-12 


VCC-3 
V 
mA 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 


VCC-3 
V 
mA 
24 


I1tll1v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74LVC843 
9·BIT BUS·INTERFACE 
O·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCAS308A- 
MARCH 
1993- 
REVISED 
JULY 1995 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
lJA 
MIN to MAX 
Vee-0.2 


2.7V 
2.2 


VOH 
10H .-12mA 
V 
3V 
2.4 


10H .-24mA 
3V 
2.2 


10L - 100 lJA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL=24mA 
3V 
0.55 


II 
VI .5.5 
V or GND 
3.6V 
±5 
lJA 


10l 
Va. 
5.5 VorGND 
3.6V 
±10 
lJA 


lee 
VI • Vee 
or GND, 
10.0 
3.6V 
20 
lJA 


t.lee 
One input at Vee 
- 0.6 V, 
Other inputs at Vee 
or GND 
2.7Vt03.6V 
500 
lJA 


ei 
VI - Vee 
or GND 
3.3V 
pF 


eo 
Va· 
Vec 
or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate 
values under recommended 
operating conditions. 


+ All typical values are at Vee 
• 3.3 V, TA • 25°e. 
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SN74lVC861 
10-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS309A 
- MARCH 
1993 - REVISED 
JULY 1995 


• 
EPlcn~ (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(DW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE8A 
1 
V 
24 
Vcc 
A1 
2 
23 
81 
A2. 3 
22 
82 
A3 
4 
21 
83 
A4 
5 
20 
84 
A5 
6 
19 
85 
A6 
7 
18 
86 
A7 
8 
17 
87 
A8 
9 
16 
88 
A9 
10 
15 
89 
A10 
11 
14 
810 
GND 
12 
13 
OEA8 
description 


This 10-bit bus transceiver 
is designed 
for 2.7-V 
to 3.6-V Vcc 
operation. 


The SN74LVC861 
is designed 
for asynchronous 
communication 
between 
data buses. The control-function 
implementation 
allows for maximum 
flexibility 
in timing. 


This device allows data transmission 
from the A bus to the B bus or from the B bus to the A bus, depending 
upon 
the logic levels at the output-enable 
(OEAB and OEBA) inputs. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC861 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OPERATION 
OEAB 
OEBA 


L 
H 
A data to B bus 


H 
L 
B data to A bus 


H 
H 
Isolation 


L 
L 
Latch A and B 
(A.B) 


EPIC is a trademark 01Texas Instruments Incorporated. 
=::.so:.~~1:=::"lIporcu::'~:r.':=m: 
===_ PfO*IIng_IlOI_ylncludo 
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SN74LVC861 
10-BIT BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS309A- 
MARCH 
1993- 
REVISED 
JULY 1995 


1 
•.... EN1 
13 
•.... EN2 
.., 
I'" 
23 
2 L.- Vi 
1 
---.:.-J 
1 
2V 
3 
22 


4 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
15 


11 
14 


B1 


B2 
2 
Ai 
B3 


B4 


B5 


B6 


B7 


B8 


B9 


B10 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 
and IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VF Except I/O ports (see Note 1) 
-0.5 V to 6.5 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions· is not 
implied. Exposure to absolu1e-maximum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. The input and output negative-voltage ratings may be exceeded ij the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Considerations application note in the 1994ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LVC861 
1Q-BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS309A - MARCH 1993 - REVISED JULY 1995 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


Control inputs 
0 
5.5 
VI 
Input voltage 
V 


Data inputs 
0 
VCC 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC = 3 V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC = 3 V 
24 


/it/!J.v 
Input transition rise or fall rate 
, 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24mA 
3V 
2 


10L· 
100 IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
VCC or GND 
3.6V 
±5 
~ 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IJA 


L:.ICC 
One input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
3 Vt03.6 
V 
500 
IJA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
9 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
3.3V 
10 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are measured at VCC = 3.3 V, TA = 25·C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc = 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 
MIN 
MAX 
MIN 
MAX 


tod 
AorB 
BorA 
1.5 
7 
8 
ns 


ten 
OEAB 
orOEBA 
AorB 
1.5 
9 
10 
ns 


leiis 
OEABorOEBA 
AorB 
1.5 
8 
9 
ns 
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SN74LVC861 
10-BIT BUS TRANSCEIVER 
W TH 3·STATE OUTPUTS 
SCI\S309A- 
MARCH 
1993 - REVISED 
JULY 1995 
- 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Power dissipation capacitance 
per transceiver 
IOutputs enabled 
CL- 
50 pF, 
1.10MHz 
~ 
pF 
Cpd 
IOutputs disabled 
2 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
o Openr' 
-: 


VOLTAGE WAVEFORMS 
PULSE DURATION 
--v 
X----- 
2.7V 


--.lj\_1_.5_V 
__ 
11.5 
V 
0 V 


tpLH -t---I 
K tPHL 
1 /1 
I 
~-VOH 
I 
1.5V 
I 
1.5V 


1 
I 
VOL 


tPHL -J.--.j 
~ 
tpLH 
\L!I= 
VOH 
,1.5V 
l1.5V 
'-- 
__ 
.....L 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tPHz/tpZH 
GND 


Timing 
Input 
-------X1.5 
V 
----~, 
1'------- 
OV 


~ 
I 
tsu 
th 
1 


Datalnput 
~~~==~*1.5V 
£ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control =>r< 1.5 V 
~:1~.5~V~~~~~~ 
:.: 
V 


tPZL~ 
14- 
1 
I 
I tpLZ --.l l+- 
--I-\L. 
I 1/--- 
3V 
I 
~.5V 
I -f. VOL + 0.3 V V 
I 
' 
1T 
--- 
OL 
I 
1 tpHZ~ 
j4- 


tPZH~ 
j+- 
I 
I ~--- 
.••----- 
VOH 
!1.5V 
~H-O.3V 
----I, 
... 
--___0 V 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


II.OTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal concmlons such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators haVing the following characteristics: 
PRR :5 10 MHz, Zo • 50 0, tr :52.5 ns, tf:5 2.5 ns. 
D. 
The outputs are measured one at a time with one transnion per measurement. 


E. 
tpLZ and tpHZ are the same as tdis. 


F. 
tpZL and tpZH are the same as ten. 


G. 
tPLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC863 
9·BIT BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS310A 
- MARCH 
1993 - REVISED 
JULY 1995 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) 
Submlcron 
Process 


• 
Typical 
VOlP (Output 
Ground 
Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical 
VOHV (Output 
VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
Latch-Up 
Performance 
Exceeds 
250 mA 
Per JEOEC 
Standard 
JESO-17 


• 
Package 
Options 
Include 
Plastic 
Smail-Outline 
(OW), Shrink 
Smail-Outline 
(DB), and Thin 
Shrink 
Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
rrOPVIEW) 


OE8A1 
1 U 24 
Vcc 
A1 
2 
23 
81 


A2. 
3 
22 
82 


A3 
4 
21 
83 


A4 
5 
20 
84 


A5 
6 
19 
85 


A6 
7 
18 
86 


A7 
8 
17 
87 


A8 
9 
16 
88 


A9 
10 
15 
89 


OE8A2. 
11 
14 
OEA82 
GND 
12 
13 
OEA81 
description 


This 9-bit bus transceiver 
is designed 
for 2.7-V to 
3.6-V Vcc 
operation. 


The SN74LVC863 
is designed 
for asynchronous 
communication 
between 
data buses. The control-function 
implementation 
allows for maximum 
flexibility 
in timing. 


This device allows data transmission 
from the A bus to the B bus or from the B bus to the A bus, depending 
upon 
the logic levels at the output-enable 
(OEAB and OEBA) inputs. 


The outputs are in the high-impedance 
state during power-up and power-down 
conditions. 
The outputs remain 
in the high-impedance 
state while the device is powered down. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC863 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OPERATION 
OEAB1 
OEAB2 
OEBA1 
OEBA2 


L 
L 
L 
L 
Latch A and B 


L 
L 
H 
X 
AtoB 
L 
L 
X 
H 


H 
X 
L 
L 


X 
BtoA 
H 
L 
L 


H 
X 
H 
X 


H 
X 
X 
H 


X 
Isolation 
H 
X 
H 


X 
H 
H 
X 
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1 
"- 
& 


11 
"- 
EN1 


13 
"- 
& 


14 
"- 
EN2 


2 
, 
r 
23 


T 
'71 
1 
~ 
1 
2'7 
3 
22 


4 
~ 
21 


5 
20 


6 
19 


7 
18 


8 
17 


9 
16 


10 
~ 
15 


OEBA1 
1 


OEBA2 
11 


OEAB1 
13 


OEAB2 
14 


OEBA1 


OEBA2 


OEAB1 


OEAB2 


tThis 
symbol is in accordance with ANSI/IEEE Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 6.5 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VcC> 
±50 mA 
Continuous output current, 10 (Vo = 0 to VcC> 
±50 mA 
Continuous current through VCC or GNO 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
OW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those Indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamP'"Currentratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more Information, refer to the Package 
Thermal 
Considerations 
application note inthe 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC .2.7 
V to 3.6 V 
0.8 
V 


Control inputs 
0 
5.5 
VI 
Input voltage 
V 
Data inputs 
0 
VCC 


Vo 
Output voltage 
0 
VCC 
V 


VCC - 2.7 V 
-12 
10H 
High-level output current 
mA 
VCC=3 
V 
-24 


VCC. 
2.7 V 
12 
10L 
Low-level output current 
mA 
VCC=3 
V 
24 


At/Av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYp:j: 
MAX 
UNIT 


10H - -100 
llA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH=-12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2 


10L -100 
IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
llA 


10Z§ 
Vo • VCC or GND 
3.6V 
±10 
llA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
llA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
llA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3 V 
9 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3 V 
10 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:AII typical values are VCC - 3.3 V, TA - 25·C. 
§ For I/O ports. the parameter 
10Z includes the input leakage current. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc= 
3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


lad 
AorB 
BorA 
1.5 
7 
8 
ns 


ten 
OEABorOEBA 
AorB 
1.5 
9 
10 
ns 


!dis 
OEABorOEBA 
AorB 
1.5 
8 
9 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
27 
Cpd 
Power dissipation capacitance 
per transceiver 
CL • 50 pF, 
f. 
10 MHz 
I--- 
pF 
IOutputs disabled 
2 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


Sl 
o Openr' 


-=- 


TEST 
Sl 


tpd 
Open 


tPUltpZL 
6V 


tpHZ/tpZH 
GND 


Timing 
Input 
------""')(1.5 
V 
_____ 
-..J, 1'-______ 
0 V 


I. 
.1.. 
~ 
, 
tsu 
1- 
th 
I 


I 
1 


======*1.5 V 
~ 
:.:V 


14---tw ----.I 


I 
1 


Input 
3~~~~~~~~~~~~~~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7V 


~1.5V 
):(1.5 
V 


2.7V 
Output 
Control 
OV 
I 
OV 


lPLH~ 
MtPHL 
tPZL~ 
~ 
I , 


Output 
I 
I tPLZ-+I 
j+- 
3V 
I 


!1.5V 
~VOH 
'\ 
I 
1 
Waveform 
1 
~'=--+~~ 
VOL 
: 
1.5V 
Sl at 6 V 
, 
1.5V 
I 


1 
I 
VOL 
I 
I 


1 
~tPLH 


(see Note B) 
I 
1 
tpHZ~ 
~ 
tPHL~ 
Output 
tpZH -+J 
;+- 
I 


\1.5V 
FVOH 
Waveform 
2 
!1.5V 
~H-O.3V 
VOH 
1.5V 
Sl atGND 
--- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capac~ance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :510 MHz, Zo • 50 n. tr :52.5 ns, tf:5 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 


F. 
tPZL and tPZH are the same as ten. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVccl 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


B8 
1 U 24 
B7 
2 
23 


B6 
3 
22 


B5 
4 
21 


B4 
5 
20 


B3 
6 
19 
B2 
7 
18 
B1 
8 
17 
OEAB 
9 
16 
CLKAB 
10 
15 
CLKENAB rill 
14 
GND 
12 
13 


VCC 
A8 


A7 


A6 


A5 
A4 


A3 
A2. 


A1 
OEBA 
CLKBA 
CLKENBA 
description 


This octal bus transceiver 
and register 
is designed 
for 2.7-V to 3.6-V VCC operation; 
it can interface 
to a 5-V 
system 
environment. 


The 
SN74LVC2952 
consists 
of two 
8-bit 
back-to-back 
registers 
that 
store 
data 
flowing 
in both 
directions 
between 
two bidirectional 
buses. 
Data on the A or B bus is stored 
in the registers 
on the low-to-high 
transition 
of the clock 
(CLKAB 
or CLKBA) 
input provided 
that the clock-enable 
(GLKENAB 
or CLKENBA) 
input is low. 
Taking the output-enable 
(OEAB 
or OEBA) 
input low accesses 
the data on either port. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to V CC through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC2952 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLEt 


INPUTS 
OUTPUT 


CLKENAB 
CLKAB 
OEAB 
A 
B 


H 
X 
L 
X 
BO* 


X 
H orL 
L 
X 
BO* 


L 
i 
L 
L 
L 


L 
i 
L 
H 
H 


X 
X 
H 
X 
Z 
t A-to-B data flow is shown; B-to-A data flow is similar 
but uses CLKENBA. 
CLKBA, and OEBA. 


* Level of B before the indicated 
steady-state 
input 
conditions were established 


EPIC Is a trademark of Texas Instruments 
Incorporated. 
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OEBA 
CLKENBA 
CLKBA 


OEAB 
CLKENAB 
CLKAB 


15 
,... EN3 
13 
,... G1 
14 
1C5 
9 
,... EN4 
11 
,... G2 
10 
2C6 


16 
, 
r 
8 
~ 
V3 
1 
50 
~ 
60 
1 
4V 
17 
~ 
7 


18 
~ 
6 
19 
5 


20 
4 


21 
3 


22 
2 


23 
1 
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To Seven Other Channels 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high impedance state 
or power off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.65 W 
DW package 
1.7 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
B/CMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC -2.7 
Vto 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC-3V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC-3V 
24 


lit/fN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
J.lA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L = 100 J.lA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
J.lA 


10Z§ 
Vo - 5.5 VorGND 
3.6 V 
±10 
J.lA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
20 
J.lA 


.t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6V 
500 
J.lA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are measured at VCC - 3.3 V, TA - 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


~1ExAs 
INSTRUMENTS 


SN74LVC16240 


SN74LVC16241 


SN74LVC16244A 


SN74LVCH16244A 


SN74LVC162244 


SN74LVC16245A 


SN74LVCH16245A 


SN74LVCR162245 


SN74LVC16373 


SN7 4LVC1637 4 


SN74LVC16540 


SN74LVC16541 


SN74LVC16543 


SN74LVC16646 


SN74LVC16652 


SN74LVC16952 
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DGG OR DL PACKAGE 
(TOPVIEWj 
• 
Member of the Texas Instruments 
WldebusrM 
Family 


• 
EPIC 
rM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25·C 
• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcc) 
• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 16-bit buffer/driver is designed for 2.7-Y to 
3.6-Y Ycc 
operation; it can interface to a 5-Y 
system environment. 


The SN74LYC16240 is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 


The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-bit buffer. This device provides inverting 
outputs and symmetrical active-low output-enable (OE) inputs. 


To ensure the high-impedance state during power up or power down, OE should be tied to Ycc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LYC16240 is characterized for operation from -40·C to 85·C. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
L 


L 
L 
H 


H 
X 
Z 


PRODUCT PREVIEWinformation """"""' 
produetlln 
I!Mlformative lit 
design 
ph... 
of 
dlvolopmont. 
C_1lc 
clato end 
otllor 
If*lfttltlonl.,. 
dtlJgn goal•. Ttx.ln.trumentll'tlll'Vtl 
thl rtghlto 
Ching' 
or dllCOntinue th•• 
produetl 
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10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 
11 
38 
12 
37 


13 
36 
14 
35 


15 
34 


16 
33 
17 
32 


18 
31 


19 
30 
20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 


VCC 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 


VCC 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
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1 
"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
" EN4 


47 
, 
r 
2 
1 
1~ 
46 
3 


44 
5 


43 
8 


41 
8 
1 
2~ 
40 
9 


38 
11 


37 
12 


36 
13 
1 
3~ 
35 
14 


33 
16 


32 
17 


30 
1 
4~ 
19 


29 
20 


27 
22 


28 
23 


tThis 
symbol is in accordance with ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 


logic diagram (positive logic) 


10E 


1A1 
47 
2 
1Y1 


1A2 
48 
3 
1Y2 


1Y1 
44 
5 
1Y2 
1A3 
1Y3 


1Y3 
43 
6 
1Y4 
1A4 
1Y4 


2Y1 


20E 
48 
2Y2 


2Y3 


2Y4 
2A1 
41 
8 
2Y1 


3Y1 


3Y2 
2A2 
40 
9 
2Y2 


3Y3 


3Y4 
38 
11 
2A3 
2Y3 
4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


3A1 
38 
13 
3Y1 


3A2 
35 
14 
3Y2 


33 
18 
3Y3 
3A3 


32 
17 
3Y4 
3A4 


40E 
24 


4A1 
30 
19 
4Y1 


4A2 
29 
20 
4Y2 


27 
22 
4A3 
4Y3 


4A4 
26 
23 
4Y4 
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SN74LVC16240 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS312A-NOVEMBER 
1993- 
REVISED 
JULY 1995 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted}t 


Supply voltage range, Vcc 
-0.5 
V to 6.5 V 
Input voltage range, VI 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high-impedance 
state 
or power-off state, Vo (see Note 1) 
. .. .. .. .. .. .. . . .. . .. .. . .. .. .. .. . .. .. 
-0.5 
V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (V, < 0) 
-50 
mA 
Output clamp current, 
10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous 
current through VCC or GND 
±100 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional 
operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC. 
2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
5.5 
V 


IOH 
High-level output current 
VCC=2.7V 
-12 
mA 
VCC·3V 
-24 


IOL 
Low-level output current 
VCC·2.7V 
12 


VCC.3 
V 
mA 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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SN74LVC16240 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS312A- 
NOVEMBER 
1993 - REVISED 
JULY 1995 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOH - -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


IOH --24mA 
3V 
2.2 


IOL - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IlA 


II(hold) IData Inputs 
VI-O.BV 
75 
3V 
IlA 
VI-2V 
-75 


10Z 
Va- 
5.5 VorGND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6V 
500 
IlA 


Cj 
VI - VCC or GND 
3.3 V 
pF 


Co 
Vo - VCC or GND 
3.3 V 
pF 
"tJ 


O:J:Jt For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j:All typical values are measured at VCC - 3.3 V, TA - 25°C. 


CJc: 
~)-I 


"tJ 
:II 
IT]:s 
ITI:e~ 
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SN74LVC16241 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS348A 
- MARCH 
1994 - REVISED 
JULY 1995 


• 
Member of the Texas Instruments 
Wldebusn• Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25·C 
• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulldown 
Resistors 


• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V VCC) 
• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vcc 
operation; it can interface to a 5-V 
system environment. 


The SN74LVC16241 is designed specifically to 
improve both the performance and density of 
3-state memory address drivers, clock drivers, 
and bus-oriented receivers and transmitters. 


The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-bit buffer. This device provides true 
outputs and complementary output-enable (OE and OE) inputs. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. OE 
should be tied to GND through a pulldown resistor; the minimum value of the resistor is determined by the 
current-sourcing capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVC16241 is characterized for operation from -40·C to 85·C. 


DGG OR DL PACKAGE 
(TOP VIEW) 


1 V48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 
14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 
20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


20E 
1A1 
1A2 
GND 
1A3 
1M 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3M 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
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SN74LVC16241 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS348A - MARCH 1994 - REVISED JULY 1995 


INPUTS 
OUTPUTS 


10E,40E 
1A,4A 
1Y,4Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


INPUTS 
OUTPUTS 


20E,30E 
2A,3A 
2Y,3Y 


H 
H 
H 


H 
L 
L 


L 
X 
Z 


10E 
"'C 
20E 
J] 
30E 
0 
C 
40E 
C0 
1A1 


-I 
1A2 


"tJ 
1A3 
JJ 
1A4 
m 
2A1 
< 
2A2 
- 
m 
2A3 
:E 
2A4 


3A1 


3A2 


3A3 


3A4 


4A1 


4A2 


4A3 


4A4 


1 
•..•.. 


EN1 
48 
EN2 
25 
EN3 
24 
•..•.. 


EN4 
., 
r- 
47 
2 
1 
1V' 
46 
3 


44 
5 


43 
6 


41 
1 
2V' 
8 


40 
9 


38 
11 


37 
12 


36 
1 
3V' 
13 


35 
14 


33 
16 


32 
17 


30 
1 
19 
4V' 
29 
20 


27 
22 


26 
23 


t This symbol is in accordance 
with ANSIII EEE Std 91-1984 
and IEC Publication 617-12. 


logic diagram (positive logic) 


10E 


1A1 
47 
2 
1Y1 


1A2 
46 
3 
1Y2 


44 
5 
1Y3 
1A3 


43 
6 
1Y4 
1A4 


48 
20E 


2A1 
41 
8 
2Y1 


2A2 
40 
9 
2Y2 


38 
11 
2Y3 
2A3 


1Y1 
37 
12 
2Y4 
2A4 
1Y2 


1Y3 
25 
30E 
1Y4 


2Y1 
38 
13 
3A1 
3Y1 
2Y2 


2Y3 
35 
14 
2Y4 
3A2 
3Y2 


3Y1 
33 
16 
3Y2 
3A3 
3Y3 


3Y3 
32 
17 
3Y4 
3A4 
3Y4 


4Y1 


40E 
24 
4Y2 


4Y3 


4Y4 
4A1 
30 
19 
4Y1 


4A2 
29 
20 
4Y2 


27 
22 
4A3 
4Y3 


26 
23 
4Y4 
4A4 
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SN74LVC16241 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS348A- 
MARCH 
1994 - REVISED 
JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
.. . . . . . . .. . . .. . .. . . . .. .. . .. .. .. . .. .. .. . . . .. . . .. 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (VO< a or Vo > Vccl 
±50 mA 
Continuous output current, 10 (VO = a to Vccl 
±50 mA 
Continuous current through Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions' 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBDOO2B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voilage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voilage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC - 3 V 
-24 


IOL 
Low-level output current 
VCC -2.7V 
12 
mA 
VCC - 3 V 
24 
at/av 
Input transition rise or fall rate 
0 
10 
nsiV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical characteristics over recommended operating free·air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYPt 
MAX 
UNIT 


10H --100 
vA 
MIN to MAX 
Vcc-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


IOL-100vA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
vA 


II(hold) I Data inputs 
VI cO.8V 
75 
3V 
vA 
Vlc2V 
-75 


10Z 
VO-5.5VorGND 
3.6 V 
±10 
vA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
40 
vA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7Vto3.6 
V 
500 
vA 


Ci 
VI • VCC or GND 
3.3 V 
pF 


Co 
Vo - VCC or GND 
3.3 V 
pF 
"'C 


OJ]t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:j: All typical values are measured at VCC - 3.3 V, TA • 25 
DC. 


C 
C 
(')-I 


"'tJ 
:IJm<- 
m 
:E 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES061A - DECEMBER 1995 - REVISED JANUARY 1996 


DGG OR DL PACKAGE 
(TOP VIEW) 
• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPICn, (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation 
(5-V Input/Output 
Voltage With 3.3-V VCC) 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 16-bit buffer/driver 
is designed 
for 2.7-V to 
3.6-V VCC operation. 


The SN74LVC16244A 
is designed specifically 
to 
improve 
both the performance 
and density 
of 
3-state 
memory 
address 
drivers, 
clock drivers, 
and bus-oriented 
receivers and transmitters. 


The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-bit buffer. It provides true outputs and 
symmetrical 
active-low 
output-enable 
(OE) inputs. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V system environment. 


The SN74LVC16244A 
is characterized 
for operation from -40°C 
to 85°C. 


10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


1 U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 


VCC 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 


VCC 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
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1 
"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
"- 
EN4 
.., 
r 
2 
47 
1 
1V 
46 
3 


44 
5 


43 
6 


41 
8 
1 
2V 
40 
9 


38 
11 


37 
12 


36 
1 
3V 
13 


35 
14 


33 
16 


32 
17 


30 
1 
4V 
19 


29 
20 


27 
22 


26 
23 


logic diagram (positive logic) 


10E 


47 
2 
1A1 
1Y1 


46 
3 
1Y2 
1A2 


1Y1 
44 
5 
1Y3 
1Y2 
1A3 


1Y3 
43 
6 
1Y4 
1A4 
1Y4 


2Y1 


2Y2 
20E 
48 


2Y3 


2Y4 
41 
8 
2Y1 
2A1 


3Y1 


3Y2 
40 
9 
2Y2 
2A2 
3Y3 


3Y4 
38 
11 
2Y3 
2A3 
4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


t This symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 and 


lEe Publication 617-12. 
3A1 
36 
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33 
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32 


40E 
24 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCES061 A - DECEMBER 1995 - REVISED JANUARY 1996 


absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted)t 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 


Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Operating free-air temperature range, TA 
-40°C to 85°C 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
ThermalConsiderationsapplication 
note in the 1994ABT 
Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBDOO2B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC=2.7V 
-12 


VCC -3 
V 
mA 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 
mA 
VCC=3 
V 
24 
atlav 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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INSTRUMENTS 


SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCES061 A - DECEMBER 
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JANUARY 
1996 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 


IOH--12mA 
2.7V 
2 
VOH 
V 
IOH--12mA 
3V 
2.2 


10H _-24 
mA 
3V 
2 


10L - 100 IlA 
MIN to MAX 
0.2 


VOL 
IOL=12mA 
2.7 V 
0.4 
V 


IOL=24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6V 
±5 
IJA 


loff 
VlorVO-5.5V 
0 
50 
IJA 


10l 
VO-Oto5.5 
V 
3.6V 
±20 
IJA 


ICC 
VI = VCC or GND, 
10-0 
3.6V 
20 
IJA 


A1CC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vto3.6V 
500 
IJA 


Cj 
VI - VCC or GND 
3.3V 
4.7 
pF 


Co 
Vo - VCC or GND 
3.3V 
6.1 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:All typical values are at VCC - 3.3 V, TA - 25·C. 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc = 3.3 V 
Vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tnd 
A 
Y 
1.5 
5.2 
5.8 
ns 


ten 
OE 
y 
1.5 
7.5 
8.2 
ns 


!dis 
OE 
y 
1.5 
7 
7.7 
ns 


tsk(o)§ 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs enabled 
20.2 


f Outputs disabled 
CL = 50 pF, 
f= 
10 MHz 
pF 
3.6 
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SN74LVC16244A 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCES061A - DECEMBER 1995 - REVISED JANUARY 1996 


From Output 
Under Test 


CL =50pF 
(see Note A) T 


o 6V 


o 
Open 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --.i 1.5 V 


tPLH 
~ 
~ 
I 


Output 
11.5 V 


\ 
~5_;--- 
2.7V 


I .••·----OV 


1 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
6V 


tPHZltpZH 
GND 


i4----- 
tw ------+l 


I 
I 


Input 
3~~~~~~~~~~~~)(~1~.5~V~~~~ 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~ 
1.5V 
4_ 
1 
.: 
ov 


tpZL -.I 
I4-t -J ""'-- 
1 
1 
PLZ 
- I 
,...- 
11----'-1- 
I 
1.5V 
I 
VOL+0.3V 
---- 
VOL 


~PHZ-+j 
r- 


1 
4v;--- 
VOH 
____ 
'0-__1._5V 
~H 
- 0.3 V 0 V 


Output 
Waveform 
1 
S1 at 6 V 
(aee Note B) 


Output 
Waveform 
2 
S1 atGND 
(aee Note B) 


1 
I 
I 


tPZH ~ 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
t is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 0. tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tpZL and tPZH are the same as Ien. 


G. 
tpLH and tPHL are the same as tpd' 


Figure 1. Load Circuit and Voltage Waveforms 
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16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS313B - NOVEMBER 1993 - REVISED AUGUST 1995 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V VCC) 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


DGG OR DL PACKAGE 
(TOPVIEWj 


10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
This 16-bit buffer/driver 
is designed 
for 2.7-V to 3.6-V VCC operation. 


The SN7 4LVCH16244A 
is designed specifically to improve both the performance 
and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers 
and transmitters. 


The device can be used as four 4-bit buffers, two 8-bit buffers, or one 16-bit buffer. It provides true outputs and 
symmetrical 
active-low 
output-enable 
(OE) inputs. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pull up 
resistor; the minimum 
value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


Active bus-hold 
circuitry 
is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVCH16244A 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 
OUTPUT 
OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 
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1993 - REVISED 
AUGUST 
1995 


1 
"- 
EN1 
48 
"- 
EN2 
25 
"- 
EN3 
24 
"- 
EN4, 
I'" 
2 
47 
1 
1<:7 
46 
3 


44 
5 


43 
6 


41 
2<:7 
8 
1 
40 
9 


38 
11 


37 
12 


36 
1 
3<:7 
13 


35 
14 


33 
16 


32 
17 


30 
1 
4<:7 
19 


29 
20 


27 
22 


26 
23 


t Thissymbol isinaccordance w~h ANSI/IEEE Sid 91-1984 
and IEC Publication617-12. 


logic diagram (positive logic) 


10E 


47 
2 
1Y1 
1A1 


46 
3 
1Y2 
1A2 


1Y1 
44 
5 
1Y2 
1A3 
1Y3 


1Y3 
43 
6 
1Y4 
1Y4 
1A4 


2Y1 


2Y2 
20E 
48 


2Y3 


2Y4 
2A1 
41 
8 
2Y1 


3Y1 


3Y2 
40 
9 
2Y2 
2A2 


3Y3 


3Y4 
38 
11 
2Y3 
2A3 
4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


3A1 
36 
13 
3Y1 


3A2 
35 
14 
3Y2 


33 
16 
3Y3 
3A3 


32 
17 
3A4 
3Y4 


40E 
24 


30 
19 
4A1 
4Y1 


29 
20 
4A2 
4Y2 


27 
22 
4A3 
4Y3 


4A4 
26 
23 
4Y4 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, VCC .........................•.............................. 
-0.5 V to 6.5 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Note 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended operating conditions" is not 
implied. Exposure to absolute-maximum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage ratings may be exceeded if the input and output clamp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using ajunction temperature of 150·C and a board trace length of 750 mils. 
For more information, refertothe Package Thermal Gonsiderationsapplication note inthe 1994 ABT Advanced SiGMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Operating 
2 
3.6 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level Input voltage 
VCC * 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC = 2.7 V 
-12 


VCC-3 
V 
mA 
-24 


IOL 
Low-level output current 
VCC=2.7V 
12 


VCC = 3 V 
mA 
24 


AWN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP:j: 
MAX 
UNIT 


JOH - -100 
IJA 
MINto 
MAX 
Vee-0.2 


2.7 
2.2 
VOH 
IOH--12mA 
V 
3 
2.4 


10H --24 
mA 
3 
2 


10L - 100 IJA 
MIN to MAX 
0.2 


VOL 
IOL-12 
mA 
2.7 
0.4 
V 


'OL-24 
mA 
3 
0.55 


II 
VI • 5.5 V or GND 
3.6 
±5 
IJA 


VI- 
0.8 V 
75 
3 
II(hold) 
VI-2V 
-75 
IlA 


VI- 
Oto 3.6 V 
3.6 
±500 


loff 
VI orVO 
- 5.5 V 
0 
±50 
IlA 


10Z 
VO- 
Ot05.5 
V 
3.6 
±20 
IlA 


Ice 
VI • Vee 
or GND, 
10-0 
3.6 
20 
IlA 


ll.lee 
One Input at Vee - 0.6 V, 
Other inputs at Vee 
or GND 
2.7Vt03.6 
V 
500 
IlA 


el 
VI - Vee 
or GND 
3.3 
4.7 
pF 


Co 
Vo - VCC or GND 
3.3 
6.1 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at Vee 
- 3.3 V, TA - 25°C. 


switching characteristics 
over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
vcc = 3.3 V±O.3 v 
Vcc = 2.7V 
UNIT 
ONPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tDd 
A 
Y 
1.5 
5.2 
5.8 
ns 


ten 
OE 
Y 
1.5 
7.5 
8.2 
ns 


ldis 
OE 
y 
1.5 
7 
7.7 
ns 


tsk(o)§ 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs enabled 
20.2 
IOutputs disabled 
CL - 50 pF, 
1.10 
MHz 
pF 
3.6 
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16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
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From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


==>:<1.5V 


1 
1 
tPLH~ 


1 
I 


1 
!1.5V 


1 


1 
tPHL~ 


\1.5V 


X1.5V 


1 
OV 


KtPHL 


I 
~VOH 
I 
1.5V 
I 
VOL 


~tPLH 


FVOH1.5V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpd 
Open 


tpLZltpZL 
6V 


tPHZltpZH 
GND 


Tlmlnglnput -------X1•5V 
2.7V 
------·1'------- 
OV 
~ 
1 
tsu 
th 
I 


1 
~2.7V 


___ 
)i(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


J1.5V 
):(1.5 
V 


tpZL 
-.: 
14- 
1 
I 
1tpLZ -.l j.- 


i \1 
1~ 
3V 


11.5V 
I t~!....+~~ 
VOL 
i 
I tpHZ -+i 
j+- 


tpZH -+i 
j4- 
i 
I 
--- 
VOH 
11.5V 
~H 
-0.3 
V 


. 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 n. tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 


F. 
tpZL and tpZH are the same as ten' 


G. 
tpLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebusn• Family 


• 
EPICn• (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Output Ports Have Equivalent 26-0 Series 
Resistors, 
So No External Resistors Are 
Required 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA Per 
JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Small-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


SN74LVC162244 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS545-OCTOBER 
1995 


DGG OR DL PACKAGE 
(TOPVIEWj 


10E 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
3Y1 
3Y2 
GND 
3Y3 
3Y4 
Vcc 
4Y1 
4Y2 
GND 
4Y3 
4Y4 
40E 


1 U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 
14 
35 


15 
34 


16 
33 
17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


20E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
2A1 
2A2 
GND 
2A3 
2A4 
3A1 
3A2 
GND 
3A3 
3A4 
Vcc 
4A1 
4A2 
GND 
4A3 
4A4 
30E 
This 16-bit buffer/driver 
is designed 
for 2.7-V to 
3.6-V Vcc 
operation. 


The SN74LVC162244 
is designed specifically to improve both the performance 
and density of 3-state memory 
address drivers, clock drivers, and bus-oriented 
receivers and transmitters. 
The device can be used as four 4-bit 
buffers, two 8-bit buffers, or one 16-bit buffer. It provides true outputs and symmetrical 
active-low output-enable 
(OE) inputs. The outputs, which are designed to sink up to 12 mA, include 26-0 
resistors to reduce overshoot 
and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pUliup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


The SN74LVC162244 
is characterized 
for operation from -40°C 
to 85°C. 


FUNCTION TABLE 
(each 4-blt buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 
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1 
•.... 


EN1 
48 
•.... 


EN2 
25 
•.... 


EN3 
24 
•.... 


EN4 


47 
, 
r 
2 
1 
1'i7 
48 
3 


44 
5 


43 
6 


41 
2'i7 
8 
1 
40 
9 


38 
11 


37 
12 


36 
1 
3'i7 
13 


35 
14 


33 
16 


32 
17 


30 
1 
4'i7 
19 


29 
20 


27 
22 


26 
23 


. 1A1 


1A2 


1A3 


1A4 


2A1 


2A2 


2A3 


2A4 


3A1 


3A2 


3A3 


3A4 


4A1 


4A2 


4A3 


4A4 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and lEG Publication 
617-12. 


logic diagram (positive logic) 


10E 


47 
2 
1Y1 
1A1 


46 
3 
1Y2 
1A2 


1Y1 
44 
5 
1Y2 
1A3 
1Y3 


1Y3 
43 
6 
1Y4 
1Y4 
1A4 


2Y1 


2Y2 
20E 
48 


2Y3 


2Y4 
2A1 
41 
8 
2Y1 


3Y1 


3Y2 
40 
9 
2Y2 
2A2 
3Y3 


3Y4 
38 
11 
2Y3 
2A3 
4Y1 


4Y2 
37 
12 
2Y4 
2A4 
4Y3 


4Y4 
30E 
25 


3A1 
36 
13 
3Y1 


3A2 
35 
14 
3Y2 


33 
16 
3Y3 
3A3 


32 
17 
3A4 
3Y4 


40E 
24 


30 
19 
4A1 
4Y1 


29 
20 
4A2 
4Y2 


27 
22 
4A3 
4Y3 


4A4 
26 
23 
4Y4 
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absolute 
maximum 
ratings over operating 
free-air 
temperature 
range (unless otherwise 
noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 


Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating cond~ions" is not 


implied. Exposure to absolutlHTlaximum-rated 
cond~ions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
Vcc 
-2.7 
Vt03.6 
V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-8 
mA 
VCC.3 
V 
-12 


IOL 
Low-level output current 
VCC _2.7V 
8 
mA 
VCC-3V 
12 


AWN 
Input transition rise or fall rate 
0 
10 
nslY 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:I: 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


10H --6 
mA, 
VIH -2V 
3 
2.4 
VOH 
V 
10H--SmA, 
VIH -2V 
2.7 
2 


IOH--12mA, 
VIH _2V 
3 
2 


IOL - 100 IlA 
MINto 
MAX 
0.2 
VOL 
IOL-6 
mA, 
VIL-O.SV 
3 
0.55 
V 


IOL-SmA, 
VIL-O.S 
V 
2.7 
0.6 


10L -12 
mA, 
VIL - O.SV 
3 
O.S 


IJ 
VI - VCC or GND 
3.6 
±5 
IlA 


VJ -O.S V 
3 
75 


II{hold) 
VI_2V 
3 
-75 
IlA 


VI- 
0 to 3.6 V 
3.6 
±500 


IOZ 
Va - VCC or GND 
3.6 
±10 
j.1A 


ICC 
VI - VCC or GND, 
10-0 
3.6 
20 
IlA 


t>ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 Vto 3.6 V 
500 
IlA 


Ci 
I Control inputs 
VI- 
VCC or GND 
3.3 
2.5 
pF 


Co 
IAorBports 
Va - VCC or GND 
3.3 
3.5 
pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:I:All typical values are at VCC - 3.3 V, TA _ 25°C. 


switching characteristics 
over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tod 
A 
Y 
1.5 
7 
1.5 
S 
ns 


ten 
OE 
Y 
1.5 
9 
1.5 
10 
ns 


!dis 
OE 
y 
1.5 
7 
1.5 
S 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per buffer/driver 
I Outputs enabled 
20 


I Outputs disabled 
CL - 50 pF, 
f=10MHz 
- 
pF 
2 
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From Output 
Under Test 


o 6V 


S1 
0 Open 


CL = 50 pF 
(see Note A) T 


VOLTAGE WAVEFORMS 
PULSE DURATION 


X1•5V 
I 
OV 


MtPHL 


~VOH 
I 
1.5 V 
I 
VOL 


~tPLH 


FVOH1.5V 


- 
VOL 


Output 
Waveform 
1 
S1 at6V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


-------X 
1 
• 
5V 
2.7 V 
______ 
·1'- 
OV 


~I 
tsu 
th 
I 
I 
~2.7V 


___ 
}(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


==>:<1.5 
V 
):(1.5 
V 


tPZL~ 
~ 
I 
I 
I tpLZ --.l \4- 


I \1 
IP 
3V 


11.5V 
I 
VOL+0.3V 
I 
I 
---- 
VOL 
I 
I tPHZ 
~ 
j4- 


tpZH 
~ 
j+- 
I 


1 
--- 
VOH 
!1.5V 
~H-0.3V 


. 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. Cl includes probe and Jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR oS 10 MHz, Zo • 50 n, tr oS 2.5 ns, tf oS 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as Idis. 
F. 
tpZL and tpZH are the same as len' 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcC) 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model (C = 200 pF, 
R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 
16-bit 
(dual-octal) 
noninverting 
bus 
transceiver is designed for 2.7-V to 3.6-V Vcc 
operation; 
it can 
interface 
to a 5-V system 
environment. 


DGG OR DL PACKAGE 
(TOP VIEW) 


1DIR 
181 
182 
GND 
183 
184 
ycc 
185 
186 
GND 
187 
188 
281 
282 
GND 
283 
284 
Vcc 
285 
286 
GND 
287 
288 


2DIR 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
1A5 


1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 


2A3 
2A4 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
20E 


The 
SN74LVC16245A 
is 
designed 
for 
asynchronous 
communication 
between 
data 
buses. 
The 
control 
function 
implementation 
minimizes external timing requirements. 


This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-eontrol (01R) 
input. The output-enable (OE) input can be used to disable the device so that the buses are effectively isolated. 


To ensure the high-impedance state during power up Drpower down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVC16245A is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each B-blt section) 


INPUTS 
OPERATION 
OE 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 
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10E 


1DIR 


48 
"- 
G3 
1 
"- 
L 
3 EN1 IBA] 


3 EN2 lAB] 
25 
"- 
G8 
24 
" 
L 
8EN4IBA] 


8 EN5 lAB] 


47 
.., 
r, 
2 
L 


V1 
<3 
----=-r 
t> 
2V 
48 
3 


44 
5 


43 
8 


41 
8 


40 
~ 
~, 
9 


38 
~, 
11 


37 
12 


38 
13 
L 


V4 
<3 
----=-r 
t> 
5V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


20E 


2DIR 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 


logic diagram (positive logic) 


1DIR 
1 


48 
10E 


1A1 
47 


1B1 
2 
1B1 


1B2 


1B3 


1B4 
'---y--I 


1B5 
To Seven Other Channels 
1B8 


1B7 


1B8 
2DIR 
24 


2B1 


25 
20E 
2B2 


2B3 
2A1 
36 
2B4 


2B5 


2B8 
13 
2B1 
2B7 


2B8 
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absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted}t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, V,: Except I/O ports (see Note 1) 
-0.5 V to 6.5 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Voltage applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage applied to any output in the high or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 6.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through each Vcc or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tsl9 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating condttions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC 
a 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3 state 
0 
5.5 


IOH 
High-level output current 
VCC = 2.7 V 
-12 
mA 
VCC -3 
V 
-24 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 
VCC.3 
V 
24 


I1tl t.v 
Input transition rise or fall rate 
0 
5 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOHg-100~ 
MINto 
MAX 
VCC-0.2 


IOH=-12mA 
2.7V 
2 
VOH 
V 
IOH--12mA 
3V 
2.2 


10H --24 
mA 
3V 
2 


IOL-100~ 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI-5.5 
VorGND 
3.6V 
i5 
~ 


loff 
VI orVO- 
5.5 V 
0 
50 
~ 


10Z§ 
VO-Ot05.5V 
3.6V 
±20 
~ 


ICC 
VI • VCC or GND, 
10.0 
3.6V 
20 
~ 


t..ICC 
One input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
3Vt03.6V 
500 
~ 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
5.4 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3 V 
9 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:All typical values are at VCC - 3.3 V, TA - 25°C. 
§ For 1/0 ports. the parameter 
10Z includes the input leakage current. 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature range, CL = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
VCC=2.7V 
PARAMETER 
iO.3V 
UNIT 
PNPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tpd 
A 
Y 
1 
5.2 
5.8 
ns 


ten 
OE 
y 
1.5 
7.2 
8 
ns 


!dis 
OE 
y 
1.5 
7.2 
8 
ns 


tsk(ol1l 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
24 
IOutputs disabled 
CL-50pF, 
j-10MHz 
pF 
3.7 
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From Output 
Under Test 


CL=50pF 


(S88 Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


X1.5V 
, 
OV 


KtPHL 


~VOH 
I 
1.5V 
, 
VOL 


~tPLH 


FVOH1.5 V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(S88 Note B) 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


______ 
, 
2.7V 
______ 
{~5~ 
OV 


~ 
,tsu 
th, 
I 
~2.7V 


___ 
)(1.5 
V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=:):(1.5 
V 
):(1.5 
V 


tPZL 
~ 
I+- 
, 
I 
I tpLZ -+i l+- 


I \' 
I¥ 
3V 
I 
1.5V, 
V 
I 
I 
Ob..+~~ 
VOL 
I 
I tpHZ 
~ 
~ 
tPZH 
~ 
j4- 
I 


I 
--- 
VOH 
!1.5V 
~H-O.3V 


" 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpZL and tpZH are the same as Ien. 
F. 
tpLZ and tpHZ are the same as !<lis. 


G. 
tPLH and tPHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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description 


This 
16-bit 
(dual-octal) 
noninverting 
bus 
transceiver 
is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN7 4LVCH16245 
is designed for asynchronous 
communication 
between data buses. The control function 
implementation 
minimizes 
external timing requirements. 


This device can be used as two 8-bit transceivers 
or one 16-bit transceiver. 
It allows data transmission 
from the 
A bus to the B bus or from the B bus to the A bus, depending 
upon the logic level at the direction-control 
(DIR) 
input. The output-enable 
(OE) input can be used to disable the device so that the buses are effectively 
isolated. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Inputs can be driven from either 3.3-V or 5-V devices. This feature allows the use of these devices as translators 
in a mixed 3.3-V/5-V 
system environment. 


Active bus-hold circuitry 
is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVCH16245 
is characterized 
for operation 
from -40°C 
to 85°C. 


• 
Member of the Texas Instruments 
WldebusT" 
Family 


• 
EPICT" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 Vat Vcc = 3.3 V, TA = 25°C 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVCC) 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


DGG OR DL PACKAGE 
(TOP VIEW) 


1DIR 
181 
182 
GND 
183 
184 
Vcc 
185 
186 
GND 
187 
188 
281 
282 
GND 
283 
284 
Vcc 
285 
286 
GND 
287 
288 
2DIR 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 
13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E 
1A1 
1A2 
GND 
1A3 
1M 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
20E 
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FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OPERATION 
OE 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


10E 


1DIR 


48 
"- 
G3 
1 
•.•... 
L 
3EN1 
[BA] 


3 EN2[AB] 
25 
•.•... 


G6 
24 
•.•... 
L 


6 EN4[BA] 


6 EN5 [AB] 


47 
, 
r 
2 
L 


';71 
<J 
~ 
t> 
2';7 
46 
3 


44 
~ 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
L 


';74 
<J 
~ 
t> 
5';7 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


20E 


2DIR 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 
and IEC Publication 617-12. 
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absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to 6.5 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Voltage applied to any output in the high-impedance state 
or power-off state, Va (see Note 1) 
-0.5 V to 6.5 V 
Voltage applied to any output in the high or low state, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0 or Va > VcC> 
±50 mA 
Continuous output current, 10 (Va = 0 to VCc> 
±50 mA 
Continuous current through each VCC or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output voltage ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
VCC-2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
High or low state 
0 
VCC 
V 
3-state 
0 
5.5 


IOH 
High-level output current 
VCC - 2.7 V 
-12 
mA 
VCC -3 
V 
-24 


IOL 
Low-level output current 
VCC-2.7V 
12 


VCC-3V 
mA 
24 


AWN 
Input transition rise or fall rate 
0 
5 
nslV 


TA 
Operating free-air temperature 
-40 
85 
OC 
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electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2 
VOH 
IOH--12mA 
V 
3V 
2.2 


10H .-24 
mA 
3V 
2 


10L - 100 IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


10L - 24 mA 
3V 
0.55 


II 
I Control inputs 
VI- 
5.5 VorGND 
3.6V 
±5 
IJA 


VI-0.8V 
75 
3V 


II(hold) 
VI-2V 
-75 
IJA 


VI-Ot03.6V 
3.6V 
±SOO 


loff 
VI orVO 
- 5.5 V 
a 
50 
IJA 


10Z§ 
VO-Ot05.5V 
3.6V 
±20 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IJA 


l:>ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 V to 3.6 V 
500 
IJA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3V 
5.4 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
9 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:I:All typical values are at VCC - 3.3 V, TA - 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tod 
AorB 
BorA 
1 
5.2 
5.8 
ns 


ten 
OE 
AorB 
1.5 
7.2 
8 
ns 


!dis 
OE 
AorB 
1.5 
7.2 
8 
ns 


tsk(o)'11 
1 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
24 
IOutputs disabled 
CL - 50 pF, 
1.10 
MHz 
pF 
3.7 
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From Output 
Under Test 


CL =50 
pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr' 


-=- 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Input --.i 1.5 V 


tPLH 
~ 
~ 


1 


Output 
' 
1.5 V 


\1.5~--- 
2.7V 
I-,----OV 


I 
1 
14 
~ 
tpHL 


1 


~ 


-VOH 
1.5 V 


VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


ilIlI------ 
tw --.I 


1 
1 


Input 
3~~~~~~~~~~~~}(~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) 
~ 
I 
2.7V 


~ 
1.5V 
4_ 
1 
.: 
ov 


tPZL -, 
r-tPLZ-+! 
14- 


1 
1 
-:_1_ 
3V 


1 
1.5V 
I 
VOL+0.3V 
I 
---- 
VOL 
I 
tpHZ --+j 
I+- 


tPZH -+I 
14- 
1 


I 
tv':--- 
VOH 
____ 
,0- __1._5V 
~H 
- 0.3 V 0 V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


Output 
Waveform 
1 
S1 at 6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo - 50 n, tr s 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as !dis. 
F. 
tpZL and tpZH are the same as len. 
G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA Per 
JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
All Outputs Have Equivalent 26-0 Series 
Resistors, 
So No External Resistors Are 
Required 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


DGG OR DL PACKAGE 
(TOP VIEW) 


description 


This 
16-bit 
(dual-octal) 
noninverting 
bus 
transceiver is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LVCR162245 is designed for asynchronous communication between data buses. The control 
function implementation minimizes external timing requirements. 


This device can be used as two 8-bit transceivers or one 16-bit transceiver. It allows data transmission from the 
A bus to the B bus or from the B bus to the A bus, depending upon the logic level at the direction-eontrol (01R) 
input. The output-enable (DE) input can be used to disable the device so that the buses are effectively isolated. 


All outputs, which are designed to sink upto 12 mA, include 26-0 resistors to reduce overshoot and undershoot. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVCR162245 is characterized for operation from -40°C to 85°C. 


1DIR 
181 
182 
GND 
183 
184 
Vee 
185 
186 
GND 
187 
188 
281 
282 
GND 
283 
284 
Vee 
285 
286 
GND 
287 
288 


2DIR 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E 
1A1 
1A2 
GND 
1A3 
1M 
Vee 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2M 
Vee 
2A5 
2A6 
GND 
2A7 


2A8 
20E 
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FUNCTION TABLE 
(each B-blt section) 


INPUTS 


OE 
OPERATION 
DIR 


L 
L 
8 data to A bus 


L 
H 
A data to 8 bus 


H 
X 
Isolation 


logic symbolt 
logic diagram (positive logic) 


10E 
48 
1 
G3 
1DIR 
1DIR 
3 EN1 [BA) 


3EN2[AB) 
48 
10E 
25 
20E 
G8 
24 
2DIR 
8 EN4 [BA) 


6 ENS [AB) 
1A1 
47 


47 
2 
1A1 
V1 
<J 
1B1 
2 
C> 
2V 
1B1 
46 
3 
1A2 
1B2 
44 
5 
1A3 
1B3 
43 
6 
1A4 
1B4 
'--..r--I 
41 
8 
1A5 
1B5 
40 
9 
To Seven Other Channels 
1A6 
1B8 
38 
11 
1A7 
1B7 
37 
12 
24 
1A8 
1B8 
2DIR 
36 
13 
2A1 
V4 
<J 
2B1 


C> 
5V 
25 
20E 
35 
14 
2A2 
2B2 
33 
18 
2A3 
2B3 
32 
17 
2A1 
36 
2A4 
2B4 
30 
19 
2AS 
2B5 
29 
20 
13 
2A6 
2B6 
27 
22 
2B1 
2A7 
2B7 
28 
23 
2A8 
2B8 


tThis 
symbol is in accordanc8with 
ANSI/IEEE 
Std 91-1984 
'--y----/ 


and lEe Publication 617-12. 
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absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted}t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI: Except 1/0 ports (see Note 1) 
-0.5 V to Vcc + 4.6 V 
1/0 ports (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range. Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating condnions" 
is not 


implied. Exposure to absolute-maxi mum-rated condnions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Thermal 
Gonsiderafionsapplication 
note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, Ineralure number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-8 
mA 
VCC-3 
V 
-12 


IOL 
Low-level output current 
VCC-2.7V 
8 


VCC-3 
V 
mA 
12 
aWN 
Input transition rise or fall rale 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 
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electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H = -100 
IlA 
MIN to MAX 
VCC-0.2 


10H =-4mA, 
VIH =2V 
2.7 V 
2.2 


VOH 
10H =-8mA, 
VIH =2V 
2.7V 
2 
V 


; 


10H =-6 
mA, 
VIH =2V 
3V 
2.4 


IOH=-12mA, 
VIH = 2V 
3V 
2 


10H = -100 
IlA 
MIN to MAX 
0.2 


10H --4 
mA, 
VIL - 0.8 V 
2.7 V 
0.4 


VOL 
10H =-8mA, 
VIL=0.8V 
2.7 V 
0.6 
V 


10H =-6mA, 
VIL=0.8 
V 
3V 
0.55 


IOH--12mA, 
VIL=0.8 
V 
3V 
0.8 


II 
VI = VCC or GND 
3.6V 
±5 
IlA 


VI- 
0.8V 
75 
3V 
I!A 
II{hold) 
VI=2V 
-75 


VI = 0 to .3.6 V 
3.6 V 
±500 
IlA 


10Z§ 
Vo = VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI = VCC or GND, 
10=0 
3.6 V 
20 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 Vto 3.6 V 
500 
IlA 


Ci 
I Control inputs 
VI - VCC or GND 
3.3 V 
2.5 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
3.3 V 
3.5 
pF 
t For"conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA • 25'C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


switching characteristics 
over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc =3.3 V 
Vcc = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


tpd 
AorB 
BorA 
1.5 
7.5 
1.5 
8.5 
ns 


ten 
OE 
AorB 
1.5 
9 
1.5 
10 
ns 


!dis 
OE 
AorB 
1.5 
7.5 
1.5 
8.5 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
. . 
. 
IOutputs enabled 
20 
Power diSSipation capacitance 
per transceiver 
I 
CL = 50 pF, 
f= 10 MHz 
t--- 
pF 
Outputs enabled 
2 
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TEST 
S1 


tPLWtPHL 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
~------ 
2.7 V 


Timing 
Input 
;f~5~ 
0 V 


I••t 
J. 
~I 
18uTth 
I 
I 
~2.7V 


Data Input 
)(1.5 
V 
~ 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~tw~ 


~i----2.7V 


Input --.::.:.J\ 
'!_~_.5_V __ 
0 V 


J1.5V 
):(1.5 
V 


2.7V 


J1.5V 
):(1.5 
V 


2.7 V 
Input 
Output 
Control 
OV 
OV 


tPLH~ 
KtPHL 
tPZL~ 
l+- 
I 
I 
I 
tPLZ-.I 
14- 
I 
It--- 
VOH 
Output 
I 
I 
I I 
3V 


Output 
I 
11.5vi 
~ 
Waveform 
1 
I 
\1.5 
V 
I PL+O.3V 
S1 at 6 V 
I 
I 
I 
VOL 
(see Note B) 
I 
--- 
VOL 


tPHL --1.---.1 
~ 
tpLH 
I 
I tpHZ~ 
~ 


Output 
tPZH~ 
j+- 
I 


'\ 
Y;;;VOH 
Waveform 
2 
Y1.5V 
~H_O.3VVOH 
Output 
1.5V 
1.5V 
S1 stGND 
-- 
VOL 
(see Note B) 
- 
OV 


VOLTAGE WAVEFORMS 
VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
ENABLE 
AND DISABLE 
TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 
LOW- AND HIGH·LEVEL 
ENABLING 


NOTES: A. CL includes probe and jig capacitance. 
B. Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 


C. All input pulses are supplied by generators 
having the following characteristics: 
PRR :s;10 MHz, Zo • 50 n, tr:s; 2.5 ns, tf:S;2.5 ns. 
D. The outputs are measured one at a time with one transition per measurement. 
E. tpLZ and tpHZ are the same as tdis. 
F. tpZL and tpZH are the same as !den. 
G. tpHL and tpLH are the same as tpd. 
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DGG OR DL PACKAGE 
(TOP VIEW) 


description 


This 16-bit transparent D-type latch is designed 
for 2.7-V to 3.6-V Vcc operation. 


The SN74LVC16373 is particularly suitable for 
implementing 
buffer 
registers, 
1/0 
ports, 
bidirectional bus drivers, and working registers. It 
can be used as two 8-bit latches Dr one 16-bit 
latch. When the latch-enable (LE) input is high, the 
Q outputs follow the data (D) inputs. When LE is 
taken low, the Q outputs are latched at the levels 
set up at the D inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and the increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


OE does not affect internal operations of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVC16373 is characterized for operation from -40°C to 85°C. 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 
• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Dl) and Thin Shrink 
Small-Outline 
(DGG) Packages 


1 U48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 
21 
28 


22 
27 


23 
26 


24 
25 


10E 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
20E 


1LE 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2LE 
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SN74LVC16373 
16-BIT TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS315B-NOVEMBER 
1993- 
REVISED 
JULY 1995 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


10E 


1LE 


20E 


2LE 


1 
"- 
1EN 
48 
C3 
24 
"- 
2EN 
25 
C4 


47 
, 
r' 
2 
30 
1V 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
40 
2V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


t This symbol is in accordance with ANSI/IEEE 
Std 91-1984 and 
lEG Publication 617-12. 
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16-BIT TRANSPARENT O·TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS315B- 
NOVEMBER 
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JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to 4.6 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ralings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information. refertothe 
Package Thermal Considerstions application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


Vil 
low-level 
input voltage 
VCC -2.7Vto 
3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Va 
Output vo~age 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 


VCC-3V 
mA 
-24 


IOl 
low-level 
output current 
VCC-2.7V 
12 


VCC-3V 
mA 
24 


At/AV 
Input trans~ion rise or fall rate 
0 
10 
nslV 


TA 
0P.8rating free-air temperature 
-40 
85 
·C 


~1ExAs 
INSTRUMENTS 


POST OFFICE BOX 855303 • DALlAS. 
TEXAS 75286 


SN74LVC16373 
16-BIT TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS315B- 
NOVEMBER 
1993 - REVISED 
JULY 1995 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOH--1OOIlA 
MIN to MAX 
VCC-0.2 


2.7 
2.2 
VOH 
IOH--12mA 
V 
3 
2.4 


10H _-24mA 
3 
2 


10L - 100 IlA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7 
0.4 
V 


10L - 24 mA 
3 
0.55 


II 
VI- 
VCC or GND 
3.6 
±5 
IlA 


II(hold) I Data inputs 
VI- 
0.8V 
75 
3 
IlA 
VI-2V 
-75 


10Z 
Vo - VCC or GND 
3.6 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6 
40 
IJA 


LlICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3 
3.5 
pF 


Co 
Vo - VCC or GND 
3.3 
7 
pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC - 3.3 V, TA - 25°C. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


VCC = 3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE high 
4 
4 
ns 


tsu 
Setup time, data belore LEJ. 
2 
2 
ns 


th 
Hold time, data after LEJ. 
2 
2 
ns 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, CL = 50 pF (unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC = 3.3 V 
VCC = 2.7 V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


D 
1.5 
7 
8 
tpd 
Q 
ns 
LE 
2 
8 
9 


!en 
OE 
Q 
1.5 
8 
9 
ns 


!dis 
OE 
Q 
1.5 
7 
8 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per latch 
IOutputs enabled 
CL. 
50 pF, 


20 
IOutputs disabled 
1.10 
MHz 
pF 
4 
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SN74LVC16373 
16-81T TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCAS315B 
- NOVEMBER 
1993 - REVISED 
JULY 1995 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


=¥1.5V 
I 
I 
tPLH~ 
I 
I 
I 
!1.5V 
I 


1 
tPHL~ 
\1.5 V 


X1•5V 
I 
OV 


KtPHL 


~VOH 
II 
1.5V 
I 
VOL 


~tPLH 


FVOH1.5V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


Tlmlnglnput 
-------y1.5V 
2.7V 
______ ·1'- 
OV 


~I 
tau 
th 
I 
I 
~2.7V 


___ 
}(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at 6V 
(aeeNote 
B) 


Output 
Waveform 
2 
S1 at GND 
(aee Note B) 


~1.5V 
):(1.5 
V 


tPZL 
~ 
14- 
I 
I 
I 
tPLZ-.l 
i 
\1.5V 
I 
I 
I 
I 
ItPHZ~ 
tPZH 
--., 
j4- 
/1.5 V 


1j4- 
3V 


.y;h...+~~VOL 


~ 
I 
~H_O.3VVOH 


-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tPLZ and tpHZ are the same as 'dis. 


F. 
tpZL and tPZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LVC16374 
16-81T EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCAS316B- 
NOVEMBER 
1993- 
REVISED 
JULY 1995 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External PulluplPulldown 
Resistors 
• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


OGG OR OL PACKAGE 
(TOP VIEW) 


This 
16-bit 
edge-triggered 
Ootype 
flip-flop 
is 
designed 
for 2.7-V to 3.6-V VCC operation. 


The SN74lVC16374 
is particularly 
suitable 
for 


implementing 
buffer 
registers, 
1/0 
ports, 
bidirectional 
bus drivers, and working registers. 
It 
can be used as two 8-bit flip-flops 
or one 16-bit 
flip-flop. 
On the positive 
transition 
of the clock 
(ClK) 
input, the Q outputs of the flip-flop take on 
the logic levels set up at the data (0) inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or a high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive 
the bus lines significantly. 
The high-impedance 
state and the increased drive provide the capability to drive bus 
lines without need for interface or puliup components. 


OE does not affect internal operations of the flip-flop. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance 
state. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to VCC through a pUliup 
resistor; the minimum value of the resistor is determined 
by the current-sinking 
capability 
of the driver. 


Active bus-hold 
circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74lVC16374 
is characterized 
for operation 
from -40°C 
to 85°C. 


10E 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
20E 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 
6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 


13 
36 


14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


1CLK 
101 
102 
GNO 
103 
104 
Vcc 
105 
106 
GNO 
107 
108 
201 
202 
GNO 
203 
204 
Vcc 
205 
206 
GNO 
207 
208 
2CLK 
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I 


FUNCTION 
TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
ClK 
D 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
H or L 
X 
00 


H 
X 
X 
Z 


10E 


1ClK 


20E 


2ClK 


1 
"- 
1EN 
48 
C1 
24 
"- 
2EN 
25 
C2 


47 
, 
r- 
2 
10 
117 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
20 
217 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


tThis 
symbol is in accordance with ANSI/IEEE 
Std 91-1964 
and lEG Publication 617-12. 


-!!11ExAs 
INSTRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
DALLAS. 
TEXAS 
75265 


SN74LVC16374 
16-BIT EDGE·TRIGGERED 
D·TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCAS316B 
- NOVEMBER 
1993 - REVISED 
JULY 1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K(Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
± 100 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-eurrent 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 
For more information, refertothe 
Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level ou1pu1current 
VCC-2.7V 
-12 
mA 
VCC =3 V 
-24 


IOL 
Low-level output current 
VCC = 2.7 V 
12 
mA 
VCC = 3 V 
24 


11t1l1v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 
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electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


IOH--1001lA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24mA 
3V 
2 


10l - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOl-12mA 
2.7V 
0.4 
V 


IOl-24 
mA 
3V 
0.55 


II 
VI = VCC or GND 
3.6V 
±5 
IlA 


VI -0.8V 
75 
3V 
IlA 
II(hold) 
Data inputs 
VI=2V 
-75 


VI-Ot03.6V 
3.6V 
±500 


10Z 
Vo - VCC or GND 
3.6V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IlA 


.o.ICC 
One Input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
3Vt03.6V 
- 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
3.5 
pF 


Co 
Vo - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC = 3.3 V, TA - 25°C. 


timing requirements over recommended operating free-air temperature range (unless otherwise 
noted) 


Vcc 
=3.3V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
a 
100 
a 
80 
MHz 


tw 
Pulse duration, ClK 
high or low 
4 
4 
ns 


tsu 
Setup time, data before ClKi 
I High or low 
2 
3 
ns 


th 
Hold time, data after ClKi 
I High or low 
1.5 
1.5 
ns 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc= 
3.3V 
VCC=2.7V 
PARAMETER 
±O.3V 
(INPUT) 
(OUTPUT) 
UNIT 


MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


lpd 
ClK 
a 
1.5 
7.5 
1.5 
8.5 
ns 


ten 
OE 
a 
1.5 
7.5 
1.5 
8.5 
ns 


1dis 
OE 
a 
1.5 
7 
1.5 
8 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
22 
Cpd 
Power dissipation capacitance 
per flip-flop 
IOutputs disabled 
CL - 50 pF. 
f = 10 MHz 
r---g-- 
pF 


TEST 
S1 


tpd 
Open 


tPLZ/tpZL 
6V 


tPHz/tpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
0 Open 


------'i~1-.5-V----- 
2.7 V 
------, 
1'------- ov 
I.. 
.1.. 
.1 
I 
tsu 
r 
th 
I 
I 
I 
I 
~2.7V 
___X1.5V 
~OV 


VOLTAGE WAVEFORMS 
PULSE DURATION 
VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=:):(1.5 
V 
X1•5V 


2.7 V 
==X 


1 


. 


5V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
I 
I 
KtPHL 
tPZL 
~ 
~ 
I 
tPLH~ 
I 
I tPLZ-.l 
1 


1 11.5V 
~VOH 
Output 
I 
\1.5 
V 
I 
j+- 
3V 


1 
Waveform 
1 
I 
~!...+~~VOL 
: 
1.5 V 
S1 et6V 
1 
I 
VOL 
I 
I 
I 
~tPLH 


(see Note B) 
I 
I tPHZ 
~ 
~ 
tPHL~ 
Output 
tPZH 
~ 
~ 
I 


\1.5 
V 
FVOH 
Waveform 
2 
/1.5 
V 
~H_O.3VVOH 
1.5V 
S1 at GND 
- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S; 10 MHz, Zo _ 50 0. tr S; 2.5 ns, tf S; 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as 'dis. 
F. 
tpZL and tpZH are the same as len. 


G. 
tpLH and tpHL are the same as tpd. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 
• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25·C 
• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 
• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVcc) 
• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V VCC operation; it can interface to a 5-V 
system environment. 


SN74LVC16540 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS349A - MARCH 1994 - REVISED JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


1 U 48 


2 
47 


3 
46 


4 
45 


5 
44 


6 
43 


7 
42 


8 
41 


9 
40 


10 
39 


11 
38 


12 
37 
13 
36 
14 
35 
15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 
21 
28 


22 
27 


23 
26 


24 
25 


10E1 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
1Y5 
1Y6 
GND 
1Y7 
1Y8 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
Vcc 
2Y5 
2Y6 
GND 
2Y7 


2Y8 
20E1 


10E2 
1A1 
1A2 
GND 
1A3 
1A4 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2A4 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
200 


The 
SN74LVC16540 
provides 
a 
high- 
performance bus interface for wide datapaths. 


The 3-state control gate is a2-inputAND gate with 
active-low inputs so that if either output-enable 
(OE1 or OE2) input is high. all corresponding 
outputs are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The sN74LVC16540 is characterized for operation from -40·C to as·C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OUTPUT 


OE1 
OE2 
A 
Y 


L 
L 
L 
H 


L 
L 
H 
L 


H 
X 
X 
Z 


X 
H 
X 
Z 
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prod_In 
IholormlllYIor 
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_ 
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ordllcontlnutlll_procluctt__ 
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10E1 


10E2 


20E1 


20E2 


1 
•... 
& 


48 
•... 
EN1 


24 
•... 
& 
25 
•... 
EN2 


47 
., 
I"" 
2 
1 
1V 
46 
3 


44 
5 


43 
6 


41 
8 


40 
9 


38 
11 


37 
12 


36 
13 
1 
2V 
35 
14 


33 
16 


32 
17 


30 
19 


29 
20 


27 
22 


26 
23 


logic diagram (positive logic) 


10E1 
1 


10E2 
48 


20E1 
24 


20E2 
25 


t This symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI :........................................................... 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC> 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCc> 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 


; Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only. and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-vo~age 
ratings may be exceeded ~ the input and output clam~urrent 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature number SCBD002B. 


-!!11ExAs 
INSTRUMENTS 


SN74LVC16540 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS349A 
- MARCH 
1994 - REVISED 
JULY 1995 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
VCC-2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output vo~age 
0 
VCC 
V 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC-3V 
-24 


VCC-2.7V 
12 
10L 
Low-level output current 
mA 
VCC-3 
V 
24 


at//;'v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 
3= 
W-> 
wa:a. 
I-o 
::>coa:a. 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H· 
-100 
IJA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH=-12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI_ 5.5 VorGND 
3.6V 
±5 
IJA 


II(hold) IData inputs 
VI-0.8V 
75 
3V 
IJA 
VI-2V 
-75 


10Z 
Vo - 5.5 VorGND 
3.6 V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
40 
IJA 


~ICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
2.7Vto 
3.6 V 
500 
IJA 


Ci 
VI - VCC or GND 
3.3 V 
pF 


Co 
Vo - VCC or GND 
3.3V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


tAli 
typical values are measured at VCC - 3.3 V, TA - 25·C. 
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POST 
OFFICE 
BOX 
655303 
• 
OALlAS. 
TEXAS 
75265 


• 
Member of the Texas Instruments 
Wldebus™ 
Family 


• 
EPle™ 
(Enhanced·Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Supports 
Mlxed·Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-VVCC) 
• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 16-bit buffer/driver is designed for 2.7-V to 
3.6-V Vcc 
operation; it can interface to a 5-V 
system environment. 


SN74LVC16541 
16-BIT BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCAS350A 
- MARCH 
1994 - REVISED 
JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


10E1 
1Y1 
1Y2 
GND 
1Y3 
1Y4 
Vcc 
1Y5 
1Y6 
GND 
1Y7 
1Y8 
2Y1 
2Y2 
GND 
2Y3 
2Y4 
Vcc 
2Y5 
2Y6 
GND 
2Y7 
2Y8 
20E1 


1 V 48 


2 
47 
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46 
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42 


8 
41 
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40 
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11 
38 
12 
37 
13 
36 
14 
35 


15 
34 


16 
33 


17 
32 


18 
31 


19 
30 


20 
29 


21 
28 


22 
27 


23 
26 


24 
25 


10E2 
1A1 
1A2 
GND 
1A3 
1M 
Vcc 
1A5 
1A6 
GND 
1A7 
1A8 
2A1 
2A2 
GND 
2A3 
2M 
Vcc 
2A5 
2A6 
GND 
2A7 
2A8 
20E2 


The SN74LVC16541 
is a noninverting 
16-bit 
buffer 
composed 
of two 
8-bit 
sections 
with 
separate output-enable signals. For either 8-bit 
buffer section, the two output-enable (10E1 and 
10E2 or 20E1 and 20E2) inputs must both be low for the corresponding Y outputs to be active. If either 
output-enable input is high, the outputs of that 8-bit buffer section are in the high-impedance state. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pUliup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74LVC16541 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each 8-blt section) 


INPUTS 
OUTPUT 


OEl 
OE2 
A 
Y 


L 
L 
L 
L 


L 
L 
H 
H 


H 
X 
X 
Z 


X 
H 
X 
Z 
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~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


SN74LVC16541 
16·BIT BUFFERJDRIVER 
WITH 3·STATE OUTPUTS 
SCAS350A- 
MARCH 1994 - REVISED JULY 1995 
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24 
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16 
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17 
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19 
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20 
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22 


26 
23 


20E1 
24 


20E2 
25 


t This symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 
and IEC Publication 617-12. 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted)* 


Supply voltage range, VCC 
-0.5 V to 6.5 V 
Input voltage range, VI 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Vo (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCc> 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
0.85 W 
DL package 
1.2 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions' 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Consideralionsapplication 
note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Dala Book, literature number SCBD002B. 
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SN74LVC16541 
16-BIT BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCAS350A 
- MARCH 
1994 - REVISED 
JULY 1995 


MIN 
MAX 
UNIT 


Operating 
2 
3.6 
VCC 
Supply voltage 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC=2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
VCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC=3V 
-24 


VCC = 2.7 V 
12 
10L 
Low-level output current 
mA 
VCC - 3 V 
24 


!J.tltN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 
3= 
W-> 
W 
IX:a.. 
b 
::J 
Co 
IX:a.. 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAX 
VCC-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IJA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
VI - 5.5 V or GND 
3.6 V 
±5 
IJA 


II(hold) I Data inputs 
VI-0.8V 
75 


VI=2V 
3V 
IJA 
-75 


10Z 
VO-5.5VorGND 
3.6V 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
40 
IJA 


·!J..ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
2.7 Vt03.6 
V 
500 
IJA 


Ci 
VI - VCC or GND 
3.3 V 
pF 


Co 
Vo - VCC or GND 
3.3 V 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are measured at VCC = 3.3 V, TA _ 25·C. 
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SN74LVC16543 
16-81T REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS317A- 
NOVEMBER 1993 - REVISED OCTOBER 1995 


DGG OR DL PACKAGE 
rrOPVIEW) 


This 16-bit registered transceiver is designed for 
low-voltage (3.3-V) Vcc operation. 


The SN74LVC16543 can be used as two 8-bit 
transceivers or one 16-bit transceiver. Separate 
latch-enable (LEAB or LEBA) and output-enable 
(OEAB or OEBA) inputs are provided for each 
register to permit independent control in either 
direction of data flow. 


The A-to-B enable (CEAB) input must be low in 
order to enter data from A or to output data from 
B. If CEAB is low and LEAB is low, the A-to-B 
latches are transparent; a subsequent low-to-high 
transition 
of LEAB puts the A latches in the 
storage mode. With CEAB and OEAB both low, 
the 3-state B outputs are active and reflect the data present at the output of the A latches. Data flow from B to 
A is similar but requires using the CEBA, LEBA, and OEBA inputs. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVC16543 is characterized for operation from -40°C to 85°C. 


• 
Member of the Texas Instruments 
Wldebusn, Family 


• 
EPIC n, (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Ol) and Thin Shrink 
Small-Outline 
(OGG) Packages 


description 


10EAB 
1LEAB 
1CEAB 
GND 
lAl 
lA2 
Vcc 
lA3 
1M 
lA5 
GND 
lA6 
lA7 
lA8 
2Al 
2A2 
2A3 
GND 
2M 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2CEAB 
2LEAB 
20EAB 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EBA 
lLEBA 
1CEBA 
GND 
lBl 
lB2 
Vcc 
lB3 
lB4 
lB5 
GND 
lB6 
lB7 
1B8 
2Bl 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2LEBA 
20EBA 


~TEXAS 
INSTRUMENTS 


SN74LVC16543 
16-BIT REGISTERED 
TRANSCEIVER 
WITH 3-STATE OUTPUTS 
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FUNCTION TABLEt 
(each 8-blt section) 


INPUTS 
OUTPUT 


CEAB 
LEAB 
OEAB 
A 
B 


H 
X 
X 
X 
Z 


X 
X 
H 
X 
Z 


L 
H 
L 
X 
BO* 


L 
L 
L 
L 
L 


L 
L 
L 
H 
H 


t A-to-B data flow is shown; B-to-A flow control is the 
same except that it uses CEBA, LEBA, and OEBA. 
* Output level before the indicated steady-state 
input 
conditions were established 
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10EBA 


1CEBA 


1LEBA 


10EAB 


1CEAB 


1LEAB 


20EBA 


2CEBA 


2LEBA 


20EAB 


2CEAB 


2LEAB 


SN74LVC16543 
16-BIT REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS317A 
- NOVEMBER 
1993 - REVISED 
OCTOBER 
1995 


56 
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1EN3 
54 
•... 


G1 
55 
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1 
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2EN4 
3 
•... 


G2 
2 
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2C6 
29 
•... 


7EN9 
31 
•... 


G7 
30 
•...7C11 
28 
•...8EN10 
26 
•...G8 
27 
•... 
~C12 


5 
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'73 
50 LJ 
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51 
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10 
· 
47 
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45 
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44 
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43 


15 
~ 
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'79 
110 =:J 
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16 
41 
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· 
40 
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38 
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~ 
37 
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36 


23 
34 
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V 


To Seven Other Channels 


20EBA 
29 


2CEBA 
31 


2LEBA 
30 


20EAB 
28 


2CEAB 
26 


2LEAB 
27 


2A1 
15 
C1 


10 
42 
2B1 


C1 


10 


10EBA 
56 


1CEBA 
54 


1LEBA 
55 


10EAB 


1CEAB 
3 


1LEAB 
2 


5 
1A1 


V 


To Seven Other Channels 
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SN74LVC16543 
16-81T REGISTERED 
TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS317A- 
NOVEMBER 
1993 - REVISED 
OCTOBER 
1995 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted}t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI: Except I/O ports (see Note 1) 
-0.5 V to 4.6 V 
I/O ports (see Notes 1 and 2) 
-0.5 V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc 
+ 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0 or Vo > VcC> 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCc> 
±50 mA 
Continuous current through VCC or GND 
±100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150'C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package ThermalConsiderations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply vo~age 
2.7 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC-2.7Vt03.6V 
0.8 
V 


VI 
Input vo~age 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 


VCC -3 
V 
mA 
-24 


IOL 
Low-level output current 
VCC -2.7 
V 
12 


VCC-3 
V 
mA 
24 


6.t/6.v 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~1ExAs 
INSTRUMENTS 


SN74LVC16543 
16·BIT REGISTERED TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCAS317 A - NOVEMBER 
1993 - REVISED 
OCTOBER 
1995 


electrical 
characteristics 
over 
recommended 
operating 
free·air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


IOH--100vA 
MIN to MAX 
Vcc-0.2 


2.7V 
2.2 
VOH 
IOH--12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2 


IOL-100vA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24 
mA 
3V 
0.55 


II 
Control Inputs 
VI - VCC or GND 
3.6V 
±5 
vA 


VI-0.8V 
75 


II(hold) 
A or B ports 
3V 
vA 
VI :2V 
-75 


10Z§ 
Vo - VCC or GND 
3.6V 
±10 
vA 


ICC 
VI - VCC or GND, 
10:0 
3.6V 
40 
vA 


lilCC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vto3.6 
V 
500 
vA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
3 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3V 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
:\:All typical values are at VCC - - 3.3 V, TA _ 25°C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


timing requirements 
over recommended 
operating free-air temperature range (unless otherwise 
noted) (see Figure 1) 


Vcc 
= 3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE or CE low 
4 
4 
ns 


tsu 
Setup time. Data before LE, CE 
2 
2 
ns 


th 
Hold time. Data after LE, CE 
2 
2 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
QNPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


Ipd 
AorB 
BorA 
1.5 
8 
1.5 
9 
ns 


Ipd 
LE 
AorB 
1.5 
9 
1.5 
10 
ns 


ten 
CE 
AorB 
1.5 
9 
1.5 
10 
ns 


!dis 
CE 
AorB 
1.5 
9 
1.5 
10 
ns 


len 
OE 
AorB 
1.5 
8.5 
1.5 
9.5 
ns 


!dis 
OE 
AorB 
1.5 
8.5 
1.5 
9.5 
ns 
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PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Power dissipation capacitance 
per transceiver 
TOutputs enabled 
CL ~ 50 pF, 
f~ 10 MHz 2:- 
pF 
Cpd 
IOutputs disabled 
3.5 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 
6V 


S1 
o 
Openr 


D 


-=- 


TI~~nu~ 
):(1.5 
V 


~ 
I~:~ 
__ 
---I*1.5V 
£ 
:.:V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


\~5-;--- 
2.7V 


I "'·----OV 
I 
I 
I'll 
~ 
tpHL 
I 


~ 


--VOH 
1.5V 


VOL 


Input ---.i1.5 V 


!. 
°1 
tpLH 
1- 
~ 


I 


Output 
/1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 


TEST 
S1 


tpd 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


~ 
tw-----+l 


--:::W 
1---- 2.7 V 


Input 
~ 
••••• 
X",1_.5_V 
0 V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Output 
Control 
(low-level 
enabling) ~ 
I 
2.7V 


~1.5V 
4~:---ov 


tPZL~ 
14- 
I 
I I 
tPLZ4j 
I I 
I 
I 
I 


Output 
Waveform 
1 
S1 ate V 
(see Note B) 


VOL +0.3V 
VOL 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOH 
VOH-0.3V 


OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo • 50 n,tr s 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E. 
tpLZ and tpHZ are the same as ldis. 


F. 
tPZL and tpZH are the same as Ien. 


G. 
tPLH and tPHL are the same as tpd. 
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• 
Member of the Texas Instruments 
WldebusTO' 
Family 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25·C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25·C 
• 
latch-Up 
Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulidown 
Resistors 


• 
Package Options Include Plastic 30Q-mll 
Shrink Smail-Outline 
(Ol) and Thin Shrink 
Smail-Outline 
(OGG) Packages 


description 


This 
16-bit 
bus 
transceiver 
and 
register 
is 
designed for low-voltage (3.3-V) VCC operation. 


The SN74LVC16646 can be used as two 8-bit 
transceivers or one 16-bit transceiver. The device 
consists 
of 
bus 
transceiver 
circuits. 
D-type 
flip-flops. 
and 
control 
circuitry 
arranged 
for 
multiplexed transmission of data directly from the 
input bus or from the internal registers. 


Data on the A or 8 bus is clocked into the registers 
on the low-to-high transition of the appropriate 
clock 
(CLKA8 
or 
CLK8A) 
input. 
Figure 
1 
illustrates the four fundamental bus-management 
functions 
that 
can 
be 
performed 
with 
the 
SN74LVC16646. 


Output-enable (OE) and direction-eontrol (DIR) inputs control the transceiver functions. In the transceiver 
mode, data present at the high-impedance port may be stored in either register or in both. The select-eontrol 
(SA8 and S8A) inputs can multiplex stored and real-time (transparent mode) data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a mUltiplexer during the transition between stored 
and real-time data. DIR determines which bus receives data when OE is low. In the isolation mode (OE high). 
A data may be stored in one register and/or 8 data may be stored in the other register. 


When an output function is disabled. the input function is still enabled and can be used to store and transmit 
data. Only one of the two buses, A or 8, may be driven at a time. 


To ensure the high-impedance state during power up or power down, OE should be tied to Vcc through a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry holds unused or floating data inputs at a valid logic level. 


The SN74LVC16646 is characterized for operation from -40·C to 8S·C. 


DGG OR DL PACKAGE 
{TOP VIEW) 


1DIR 
1CLKA8 
1SA8 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 


2A3 
GND 
2A4 
2A5 


2A6 
Vcc 
2A7 


2A8 
GND 
2SA8 
2CLKA8 


2DIR 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 
19 
38 


20 
37 
21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10E 
1CLK8A 
1S8A 
GND 
181 
182 
Vcc 
183 
184 
185 
GND 
186 
187 
188 
281 
282 
283 
GND 
284 
285 
286 
Vcc 
287 
288 
GND 
2S8A 
2CLK8A 
20E 
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"----v---' 
"----v---' 


OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
DE 
DJR 
CLKAB 
CLKBA 
SAB 
SBA 
L 
L 
X 
X 
X 
L 
L 
H 
X 
X 
L 
X 


REAL-TIME TRANSFER 
REAL-TIME TRANSFER 
BUSBTOBUSA 
BUSATOBUSB 


"----v---' 
"----v---' 


OE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
DE 
DIR 
CLKAB 
CLKBA 
SAB 
SBA 
X 
X 
i 
X 
X 
X 
L 
L 
X 
H orL 
X 
H 
X 
X 
X 
i 
X 
X 
L 
H 
H orL 
X 
H 
X 
H 
X 
i 
i 
X 
X 


STORAGE 
FROM 
TRANSFER 
STORED DATA 
A, B, ORAAND 
B 
TOAAND/ORB 


Figure 1. Bus-Management 
Functions 
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10E 


10JR 


56 
•.... 


G3 
1 
•.... 
L 
3 EN1 IBA] 


3EN2[AB] 
55 
C4 
54 
G5 
2 
C6 
3 
G7 
29 
•.... 


G10 
28 
•.... 
L 
10EN8[BA] 


10 EN9[AB] 
30 
C11 
31 
G12 
27 
C13 
28 
G14 
., 
r- 
52 
5 
>1 
5 
40 ---I 
V1 
51 
r- 60 
7 
~1 
2V 
1 
7 
6 
51 


8 
~ 
49 


9 
48 


10 
47 


12 
45 


13 
44 


14 
43 


~1 
12 
110 
_ 
42 
15 
~ 
V8 
12 1 
I 
130 
14 
>1 


9V 
1 
14 
16 
41 


17 
40 


19 
38 


20 
37 


21 
38 


23 
34 


24 
33 
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logic diagram (positive logic) 


10E 
56 


1DIR 
1 


55 
1CLKBA 


1SBA 


1CLKAB 


1SAB 


2DIR 


2CLKBA 


2SBA 


2CLKAB 
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INPUTS 
DATAl/Os 


CLKBA 
SAB 
SBA 
A1 THRUA8 
B1 THRU B8 
OPERATION 
OR FUNCTION 
OE 
DIR 
CLKAB 


X 
X 
i 
X 
X 
X 
Input 
Unspecifiedt 
Store A, B unspecifiedt 


X 
X 
X 
i 
X 
X 
Unspecifiedt 
Input 
Store B, A unspecifiedt 


H 
X 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


H 
X 
H orL 
H orL 
X 
X 
Input disabled 
Input disabled 
Isolation, hold storage 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


L 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


L 
H 
H or L 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


t The data output functions may be enabled or disabled by various signals at the OE and DIR inputs. Data input functions are always enabled; 


i.e.• data at the bus terminals is stored on every low-te-high trans~ion of the clock inputs. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range. VI: 
Except 
I/O ports (see Note 1) 
-0.5 
V to 4.6 V 
I/O ports (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output 
voltage 
range, Va (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Va < 0 or Va > VcC> 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to VCC> 
±50 
mA 
Continuous 
current 
through 
Vcc 
or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55'C 
(in still air) (see Note 3): 
DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65'C 
to 150'C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional 
operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply vo~age 
2.7 
3.6 
V 


VIH 
High-level input voltage 
VCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
VCC .2.7 
V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


VCC-2.7V 
-12 
10H 
High-level output current 
mA 
VCC.3 
V 
-24 


VCC=2.7V 
12 
10L 
Low-level output current 
mA 
VCC - 3 V 
24 


lJ,t/lN 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP:j: 
MAX 
UNIT 


IOH--1001JA 
MIN to MAX 
VCC-0.2 


2.7 
2.2 
VOH 
'OH--12mA 
V 
3 
2.4 


10H --24mA 
3 
2 


10L - 100 IJA 
MIN to MAX 
0.2 


VOL 
IOL-12mA 
2.7 
0.4 
V 


IOL-24 
mA 
3 
0.55 


II 
Control inputs 
VI - VCC or GND 
3.6 
±5 
IJA 


VI-0.8V 
75 
3 
II(hold) 
A orB 
ports 
VI-2V 
-75 
IJA 


VI- 
Ot03.6 
V 
3.6 
±500 


10Z§ 
Vo - VCC or GND 
3.6 
±10 
IJA 


ICC 
VI - VCC or GND, 
10-0 
3.6 
40 
IJA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IJA 


Ci 
Control inputs 
VI - VCC or GND 
3.3 
3 
pF 


Cio 
AorBports 
Vo - VCC or GND 
3.3 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


:j: All typical values are at VCC - 3.3 V, TA _ 25·C. 
§ For 1/0 ports, the parameter 
10Z includes the input leakage current. 


-!!1ThxAs 
INSTRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
DALLAS. 
TEXAS 
75265 


SN74LVC16646 
16-BIT BUS TRANSCEIVER 
AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS318B- 
NOVEMBER 
1993- 
REVISED 
JULY 1995 


timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 3.3 V 
VCC=2.7V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
0 
80 
MHz 


tw 
Pulse duration. ClK 
high or low 
4.5 
4.5 
ns 


tsu 
Setup time. A or B before ClKABi 
or ClKBA i 
I Data high or low 
5 
5 
ns 


th 
Hold time. A or B after ClKABi 
or ClKBAi 
I Data high or low 
0 
0 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 2) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


AorB 
BorA 
1.5 
7 
8 


lpd 
ClKAB 
or ClKBA 
1.5 
8.5 
9.5 
ns 
AorB 
SABor 
SBA 
1.5 
8.5 
9.5 


OE 
1.5 
8 
9 
ten 
AorB 
ns 
DIR 
1.5 
8 
9 


OE 
1.5 
8.5 
9.5 
'dis 
AorB 
ns 
DIR 
1.5 
8.5 
9.5 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
17 
IOutputs disabled 
Cl- 
50 pF. 
f-l0 
MHz 
- 
pF 
4 
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From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


Sl 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


X1.5V 


1 
OV 


KtPHL 


~VOH 
: 
1.5 V 


1 
VOL 


~tPLH 


FVOH1.5V 


- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
Sl 


tpd 
Open 


tPLZ/tpZL 
6V 


tpHzltpZH 
GND 


Tlmlnglnput 
------~.5V 
2.7V 
------. 
1'-------- 
0 V 
~ 
~ 
~ 
1 
tsu 
th 
I 


1 
~2.7V 


___ 
}(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
Sl at 6V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


~1.5V 
):<1.5 
V 


tPZL 
-., 
14- 
1 
I 
1tpLZ -.l l+- 


i \1 I¥ 
3V 
11.5 
V 
I 
I 
. 
I 
VO.!::....+~~ 
VOL 
I 
I tPHZ 
~ 
j4- 


tPZH 
~ 
j4- 
1 


/1.5V 
~H:o.3VVOH 
. 
- 
= OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


OTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo 
E 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


E 
tPLZ and tPHZ are the same as !dis. 
F. 
tpZL and tpZH are the same as ten' 
G. 
tpLH and tPHL are the same as tpd. 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
WldebusTN 
Family 


• 
EPICTN (Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 
• 
Package Options Include Plastic 30o-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Small-Outline 
(DGG) Packages 


description 


This 
16-bit 
bus 
transceiver 
and 
register 
is 
designed for low-voltage (3.3-V) VCC operation. 


The SN74LVC16652 consists of D-type flip-flops 
and control circuitry arranged for multiplexed 
transmission of data directly from the data bus or 
from the internal storage registers. The device can 
be used as two 8-bit transceivers or one 16-bit 
transceiver. 
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16-BIT BUS TRANSCEIVER 
AND REGISTER 
WITH 3-STATE OUTPUTS 
SCAS319B- 
NOVEMBER 
1993- 
REVISED 
JULY 1995 


DGG OR DL PACKAGE 
(TOP VIEW) 


10EAB 
1CLKAB 
1SAB 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2SAB 
2CLKAB 
20EAB 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


10EBA 
1CLKBA 
lSBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2SBA 
2CLKBA 
20EBA 


Complementary 
output-enable 
(OEAB 
and 
OEBA) inputs control the transceiver functions. 
Select-eontrol 
(SAB 
and 
SBA) 
inputs 
select 
whether real-time or stored data is transferred. A 
low input level selects real-time data, and a high input level selects stored data. The circuitry used for select 
control eliminates the typical decoding glitch that occurs in a multiplexer during the transition between stored 
and real-time data. Figure 1 illustrates the four fundamental bus-management functions that can be performed 
with the SN74LVC16652. 
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description 
(continued) 


Data on the A or B bus, or both, can be stored in the internal 
D flip-flops 
by low-to-high 
transitions 
at the 
appropriate 
clock (CLKAB or CLKBA) 
inputs regardless 
of the levels on the select-eontrol 
or output-enable 
inputs. When SAB and SBA are in the real-time transfer mode, it is also possible to store data without using the 
internal 
D-type flip-flops 
by simultaneously 
enabling 
OEAB 
and OEBA. 
In this configuration, 
each output 
reinforces 
its input. When all other data sources to the two sets of bus lines are at high impedance, 
each set 
of bus lines remains at its last level configuration. 


To ensure the high-impedance 
state during power up or power down, OEBA should be tied to VCC through a 
pullup resistor and OEAB should be tied to GND through a pulldown resistor; the minimum value of the resistor 
is determined 
by the current-sinking/current-sourcing 
capability 
of the driver. 


Active bus-hold circuitry 
holds unused or floating data inputs at a valid logic level. 


The SN74LVC16652 
is characterized 
for operation 
from -40·C 
to 85·C. 
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~ 
~ 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


L 
L 
X 
X 
X 
L 
H 
H 
X 
X 
L 
X 


REAL-TIME TRANSFER 
REAL-TIME TRANSFER 


BUS BTO 
BUS A 
BUSATO 
BUS B 


~ 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


X 
H 
i 
X 
X 
X 
L 
X 
X 
i 
X 
X 


L 
H 
i 
i 
X 
X 


STORAGE 
FROM 


A. B, OR A AND B 


~ 


OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 


H 
L 
H or L 
H or L 
H 
H 


TRANSFER 
STORED DATA 


TOAAND/ORB 
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10EBA 


10EAB 


1CLKBA 


1SBA 


1CLKAB 


1SAB 


20EBA 


20EAB 


2CLKBA 


2SBA 


2CLKAB 


2SAB 


56 
•... 


1 
EN1 [BA] 


55 
EN2[AB] 


C3 
54 
G4 
2 
C5 
3 
G6 
29 
"- 
28 
EN7[BA] 


30 
EN8[AB] 


C9 
31 
G10 
27 
C11 
26 
G12 
., 
,. 


>1 
52 
5 
4 
3D .-I 
V1 
4 
1 
-L 
50 
6 
2:1 - 
2V 
1 
6 
6 
51 


8 
49 


9 
,~ 
48 


10 
47 


12 
45 


13 
44 


14 
43 


2:1 
42 
15 
10 
90 
V7 
-.J 
10 1 
-L 
110 
12 
2:1 
8V - 
1 12 
16 
41 


17 
40 


19 
38 


20 
37 


21 
36 


23 
34 


24 
33 
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10EAB 


1CLKBA 


1SBA 


1CLKAB 


20EAB 


2CLKBA 


2SBA 
2CLKAB 
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INPUTS 
DATAVOt 
OPERATION 
OR FUNCTION 
OEAB 
OEBA 
CLKAB 
CLKBA 
SAB 
SBA 
Ai 
THRUA8 
B1 THRU B8 


L 
H 
H orL 
HorL 
X 
X 
Input 
Input 
Isolation 


L 
H 
i 
i 
X 
X 
Input 
Input 
Store A and B data 


X 
H 
i 
H orL 
X 
X 
Input 
Unspecified:!: 
Store A, hold B 


H 
H 
i 
i 
X:!: 
X 
Input 
Output 
Store A in both registers 


L 
X 
H orL 
i 
X 
X 
Unspecified:!: 
Input 
Hold A, store B 


L 
L 
i 
i 
X 
X:!: 
Output 
Input 
Store B in both registers 


L 
L 
X 
X 
X 
L 
Output 
Input 
Real-time B data to A bus 


L 
L 
X 
H orL 
X 
H 
Output 
Input 
Stored B data to A bus 


H 
H 
X 
X 
L 
X 
Input 
Output 
Real-time A data to B bus 


H 
H 
H orL 
X 
H 
X 
Input 
Output 
Stored A data to B bus 


L 
HorL 
HorL 
H 
H 
Output 
Output 
Stored A data to B bus and 
H 
Stored B data to A bus 
t The data output functions may be enabled or disabled by a variety of level combinations 
at the OEAB or OEBA inputs. Data input functions are 
always enabled; i.e., data at the bus terminals is stored on every low-ta-high transition on the clock inputs. 


:!:Select control - L; clocks can occur. simultaneously. 


Select control- 
H; clocks must be staggered in order to load both registers. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)§ 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, 
VI: Except 1/0 ports (see Note 1) 
-0.5 
V to 4.6 V 
1/0 ports (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K (Vo < 0 or Vo > VCC) 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vcc> 
±50 
mA 
Continuous 
current 
through 
Vcc 
or GND 
±100 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): 
DGG package 
1 W 
DL package 
1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


§ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 
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MIN 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.6 
V 


VIH 
High-level input vo~age 
IVCC - 2.7 V to 3.6 V 
2 
V 


Vll 
low-level 
input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
a 
Vcc 
V 


Vo 
Output voltage 
a 
Vcc 
V 


VCC -2.7 
V 
-12 
10H 
High-level output current 
mA 
VCC =3 V 
-24 


VCC -2.7 
V 
12 
10l 
low-level 
output current 
mA 
VCC = 3 V 
24 


l1tUN 
Input transition rise or fall rate 
a 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IIA 
MINto 
MAX 
VCC-0.2 


2.7 
2.2 
VOH 
IOH--12mA 
V 
3 
2.4 


10H _-24 
mA 
3 
2 


10l- 
100 IIA 
MINto 
MAX 
0.2 


VOL 
IOl=12mA 
2.7 
0.4 
V 


IOl-24 
mA 
3 
0.55 


II 
Control inputs 
VI - VCC or GND 
3.6 
±5 
IIA 


VI-0.8V 
75 
3 
II(hold) 
A or B ports 
VI-2V 
-75 
IIA 


VI- 
0 to 3.6 V 
3.6 
±500 


10Z§ 
Vo - VCC or GND 
3.6 
±10 
IIA 


ICC 
VI - VCC or GND, 
10.0 
3.6 
40 
IIA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
500 
IIA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3 
3 
pF 


Cio 
IAorBports 
Vo = VCC or GND 
3.3 
7 
pF 
t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 
* All typical values are at VCC - 3.3 V, TA • 25·C. 
. 


§ For I/O ports, the parameter 
10Z includes the Input leakage current. 
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liming 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 


temperature (unless otherwise noted) 


vcc 
= 3.3V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
100 
0 
80 
MHz 


tw 
Pulse duration, ClK 
high or low 
4.5 
4.5 
ns 


tsu 
Setup time, A or B before ClKABi 
or ClKBA i 
IData high or low 
5 
5 
ns 


th 
Hold time, A or B after ClKABi 
or ClKBAi 
IData high or low 
0 
0 
ns 


witching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
unless otherwise noted) (see Figure 2) 


FROM 
TO 
Vcc 
= 3.3 V 
VCC=2.7V 
PARAMETER 
±O.3V 
UNIT 
QNPUT) 
(OUTPUT) 
MIN 
MAX 
MIN 
MAX 


fmax 
100 
80 
MHz 


AorB 
BorA 
1.5 
7 
8 


Ipd 
ClKAB 
or ClKBA 
1.5 
8.5 
9.5 
ns 
AorB 
SABorSBA 
1.5 
8.5 
9.5 


ten 
OE or OE 
AorB 
1.5 
8 
9 
ns 


ldis 
OEorOE 
AorB 
1.5 
8.5 
9.5 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
Cl-50 
pF, 
f=10MHz 
~ 
pF 
IOutputs disabled 
4 
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From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


==:):(1.5 V 


1 
1 
tPLH~ 


1 
I 
I 
!1.5V 


1 
I 
tPHL~ 
\1.5 V 


X1.5V 


1 
OV 


KtPHL 


~VOH 
J 
1.5 V 


I 
VOL 


~tPLH 


FVOH1.5V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NON INVERTING 
OUTPUTS 


TEST 
S1 


tpd 
Open 


tpuJtpZL 
6V 


tpHZltpZH 
GND 


Tlmlnglnput -------X1•5V 
2.7 V 
------·1'------- 
OV 
~ 
,tsu 
th 
I 
I 
\!I:::- 
2.7 V 


___ 
)i(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(see Nota B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


~1.5V 
):(1.5 
V 


tPZL 
-., 
14- 
1 
I 
I tPLZ -+I l+- 
1\' 
1~ 
3V 
11•5V 
1 
I 
. 
I 
VO!:..+~~ 
VOL 


I 
1 lPHZ 
~ 
j4- 


lPZH 
~ 
j4- 
I 


!1.5V 
~H.:o.3VVOH 


. 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes 
probe 
and jig capacitance. 


B. 
Waveform 
1 is for an output 
with internal 
conditions 
such that the output 
is low except 
when disabled 
by the output 
control. 


Waveform 
2 is for an output with internal 
cond~ions 
such that the output 
is high except 
when disabled 
by the output 
control. 


C. 
All input pulses 
are supplied 
by generators 
having the following 
characteristics: 
PRR s 10 MHz, Zo 
E 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs 
are measured 
one at a time w~h one transition 
per measurement. 


E. 
tPLZ and tpHZ 
are the same 
as 'dis. 
F. 
tpZL 
and tPZH are the same as len. 


G. 
tpLH 
and tpHL 
are the same as tpd' 


Figure 2. Load Circuit and Voltage Waveforms 
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• 
Member of the Texas Instruments 
Wldebusn, Family 


• 
EPICr" 
(Enhanced-Performance 
Implanted 
CMOS) Submlcron 
Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
I 


• 
Bus Hold on Data Inputs Eliminates the 
Need for External Pullup/Pulldown 
Resistors 


• 
Supports 
Mixed-Mode Signal Operation on 
All Ports (5-V Input/Output 
Voltage With 
3.3-V VCC) 
• 
Package Options Include Plastic 30a-mll 
Shrink Smail-Outline 
(DL) and Thin Shrink 
Smail-Outline 
(DGG) Packages 


description 


This 16-bit registered transceiver is designed for 
low-voltage (3.3-V) VCCoperation; itcan interface 
to a 5-V system environment. 


10EAB 
1CLKAB 
1CEAB 
GND 
1A1 
1A2 
Vcc 
1A3 
1A4 
1A5 
GND 
1A6 
1A7 
1A8 
2A1 
2A2 
2A3 
GND 
2A4 
2A5 
2A6 
Vcc 
2A7 
2A8 
GND 
2CEAB 
2CLKAB 
20EAB 


DGG OR DL PACKAGE 
{TOP VIEW) 


1 U56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 


22 
35 


23 
34 


24 
33 


25 
32 


26 
31 


27 
30 


28 
29 


lOEBA 
1CLKBA 
1CEBA 
GND 
1B1 
1B2 
Vcc 
1B3 
1B4 
1B5 
GND 
1B6 
1B7 
1B8 
2B1 
2B2 
2B3 
GND 
2B4 
2B5 
2B6 
Vcc 
2B7 
2B8 
GND 
2CEBA 
2CLKBA 
20EBA 


The SN74LVC16952 contains two sets of D-type 
flip-flops for temporary storage of data flowing in 
either direction. 
It can be used as two 8-bit 
transceivers or one 16-bit transceiver. Data on the 
A or B bus is stored in the registers on the 
low-to-high transition of the clock (CLKAB or 
CLKBA) input provided that the clock-enable 
(CEAB 
or 
CEBA) 
input 
is 
low. Taking the 
output-enable 
(OEAB 
or 
OEBA). input 
low 
accesses the data on either port. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


Active bus-hold circuitry is provided to hold unused or floating data inputs at a valid logic level. 


The SN74LVC16952 is characterized for operation from -40·C to 85°C. 


PRODUCT PREVIEW Informltion cone •••• 
productIln 
the formlllvo or 
design 
ph... 
01 
dovolopmonL 
Char_lie 
dati 
Ond 
other 
lpec:lflclUonl.,. 
dlllgn 901ft. TllIIlnstrumtntt 
I'IMf'VMltI.right10 
chang. or dlacontlnut 
th•• 
prodUCti without 
notict.. 
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INPUTS 
OUTPUT 


CLKENAB 
CLKAB 
OEAB 
A 
B 


H 
X 
L 
X 
BO* 


X 
L 
L 
X 
BO* 


L 
i 
L 
L 
L 


L 
i 
L 
H 
H 


X 
X 
H 
X 
Z 


t A-to-B data flow is shown; B-to-A data flow is similar 
but uses GLKENBA, GLKBA. and OEBA. 


* Level of B before 
the indicated 
steady-state 
input 
conditions were established 


10EBA 


1CEBA 


1CLKBA 


10EAB 


1CEAB 


1CLKAB 


20EBA 


2CEBA 


2CLKBA 


20EAB 


2CEAB 


2CLKAB 


56 
'" 
EN3 
54 
'" 
G1 
55 
1C5 
1 
'" 
EN4 
3 
'" 
G2 
2 
2C6 
29 
'" 
EN9 
31 
'" 
G7 
30 
7C11 
28 
'" 
EN10 
26 
'" 
G8 
27 
8C12 


5 
, 
r 
52 
L 


"'3 
50 CJ 
60 
4.., 
6 
51 


8 
49 


9 
48 


10 
47 


12 
45 


13 
44 


14 
~ 
43 


15 
42 
L 


"'9 
110 LJ 
120 
10.., 
16 
41 


17 
40 


19 
38 


20 
37 


21 
36 


23 
34 


24 
33 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
lEG Publication 617-12. 
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1CEAB 


1CLKAB 


10EBA 
r----- 
lOne 
of Eight 
51 
Channels 
1A1 
IIIIL. 
_ 


----,II52 1B1 
IIII 
_________ 
.J 


"-----v----- 


To Seven Other Channels 


----,II 
42 
2B1 
IIII 
_________ 
.J 


IIIIL. 
_ 


V 
To seven Other Channels 
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absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted}t 


Supply voltage range. Vcc 
-0.5 V to 6.5 V 
Input voltage range, VI 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high-impedance state 
or power-off state, Va (see Note 1) 
-0.5 V to 6.5 V 
Voltage range applied to any output in the high 
or low state, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±50 mA 
Continuous current through Vcc or GND 
± 100 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tsig 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
MAX 
UNIT 


VCC 
Supply voltage 
Operating 
2 
3.6 
V 
Data retention only 
1.5 


VIH 
High-level input voltage 
VCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level Input voltage 
VCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
5.5 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
VCC-2.7V 
-12 
mA 
VCC=3 
V 
-24 


IOL 
Low-level output current 
VCC - 2.7 V 
12 


VCC -3 
V 
mA 
24 


at/av 
Input transition rise or fall rate 
0 
10 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~1ExAs 
INSTRUMENTS 


POST OFFICE 
BOX 655303 • DALLAS, TEXAS 75265 


SN74LVC16952 
16-BIT REGISTERED 
TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCAS320A 
- NOVEMBER 
1993 - REVISED 
JULY 1995 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP* 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


2.7 V 
2.2 
VOH 
IOH=-12mA 
V 
3V 
2.4 


10H --24 
mA 
3V 
2.2 


10L - 100 IlA 
MINto 
MAX 
0.2 


VOL 
IOL-12mA 
2.7 V 
0.4 
V 


IOL-24mA 
3V 
0.55 


II 
VI- 
5.5 VorGND 
3.6V 
±5 
IlA 


II(hold) IA or B ports 
VI- 
0.8V 
75 
3V 
IlA 
VI_2V 
-75 


10Z§ 
Vo - 5.5 VorGND 
3.6 V 
±10 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6 V 
40 
IlA 


AICC 
One input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
2.7V 
to 3.6 V 
500 
IlA 


Cj 
I Control inputs 
VI - VCC or GND 
3.3V 
pF 


Cio 
IAorBports 
Vo - VCC or GND 
3.3 V 
pF 
t For conditions shown as MIN or MAX. use the appropriate values under recommended 
operating conditions. 


* All typical values are at VCC - 3.3 V, TA - 25°C. 
§ For I/O ports, the parameter 
10Z includes the input leakage current. 
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I LV MSI and Octals 


SN74LVOO 


SN74LV02 


SN74LV04 


SN74LVU04 


SN74LV08 


SN74LV14 


SN74LV32 


SN74LV74 


SN74LV125 


SN74LV138 


SN74LV164 


SN74LV165 


SN74LV174 


SN74LV240 


SN74LV244 


SN74LV245 


SN74LV273 


SN74LV373 


SN74LV374 


SN74LV573 


SN74LV574 


Page 


Quadruple 
2-lnput 
Positive-NAND 
Gate 
10-3 


Quadruple 
2-lnput 
Positive-NOR 
Gate. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-7 


Hex Inverter 
10-11 


Hex Inverter 
10-15 


Quadruple 
2-lnput 
Positive-AND 
Gate. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-19 


Hex Schmitt-Trigger 
Inverter 
10-23 


Quadruple 
2-lnput 
Positive-OR 
Gate 
10-27 


Dual Positive-Edge- Triggered 
D-Type Flip-Flop. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-31 


Quadruple 
Bus Buffer Gate With 3-State Outputs 
10-37 


3-Line to 8-Line Decoder/Demultiplexer. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-41 


8-Bit Parallel-out 
Serial Shift Register 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-47 


Parallel-Load 
8-Bit Shift Register 
10-53 


Hex D-Type Flip-Flop With Clear 
10-59 


Octal Buffer/Driver 
With 3-State Outputs 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-63 


Octal Buffer/Driver 
With 3-State Outputs 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
10-67 


Octal Bus Transceiver 
With 3-State Outputs. 
. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. 
10-71 


Octal D-Type Flip-Flop With Clear 
10-75 


Octal Transparent 
D-Type Latch With 3-State Outputs. 
. . . . . . . . . . . . . . . . . . . . . .. 
10-79 


Octal Edge-Triggered 
D-Type Flip-Flop With 3-State Outputs 
10-83 


Octal Transparent 
D-Type Latch With 3-State Outputs 
10-87 


Octal Edge-Triggered 
D-Type Flip-Flop With 3-State Outputs 
10-91 


SN74LVOO 
QUADRUPLE 
2·INPUT POSITIVE·NAND 
GATE 


• 
EPIC ™ (Enhanced-Performance 
Implanted 
CMOS) 2-1LProcess 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1A 
1 U 
14 
Vcc 
1B 
2 
13 
4B 
1Y 
3 
12 
4A 
2A 
4 
11 
4Y 
2B 
5 
10 
3B 
2Y 
6 
9 
3A 
GND 
7 
8 
3Y 


description 


This quadruple 2-input positive-NAND gate is designed for 2.7-V to 3.6-V Vcc operation. 


The SN74LVOOperforms the Boolean functions Y = A • B or Y = A + B in positive logic. 


The SN74LVOOis available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN74LVOOis characterized for operation from -40·C to 8S·C. 


FUNCTION TABLE 
(each gate) 


INPUTS 
OUTPUT 
A 
B 
Y 


H 
H 
L 


L 
X 
H 


X 
L 
H 


EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LVOO 
QUADRUPLE 2-INPUT POSITIVE-NAND GATE 


-D~- 


1 
& 
3 
2 


4 
6 
5 


9 


10 
8 


12 
11 
13 


tThis 
symbol is in accordance with ANSI/IEEE 
Std 91-1984 and 


IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K(Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
±25 mA 
Continuous current through VCC or GNO 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC • 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level Input voltage 
IVCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


IOL 
Low-level output current 
6 
mA 


t:.t/Av 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~1ExAs 
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SN74LVOO 
QUADRUPLE 
2·INPUT POSITIVE·NAND 
GATE 


electrical characteristics over recommended operating free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 
VOH 
V 


IOH--6mA 
3V 
2.4 


10L -100 
IlA 
MIN to MAX 
0.2 
VOL 
V 
IOL-6 
mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IlA 


ICC 
VI - VCC or GND, 
10=0 
3.6V 
20 
IlA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
VCC = 3.3 V±O.3 
V 
VCC = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


lpd 
A 
Y 
9 
18 
23 
ns 


operating characteristics, Vcc = 3.3 V, TA= 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL - 50 pF, 
f = 10 MHz 


~TEXAS 
INSTRUMENTS 


SN74LVOO 
QUADRUPLE 
2-INPUT POSITIVE-NAND 
GATE 


TEST 
S1 


tPUiltPHL 
Open 


tpLZltpZL 
6V 


tpHZltpZH 
GND 


From Output 
Under Test 


CL= 
50pF 


(see Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Tlmlnglnput -------X1•5V 
2.7V 
------. 
1'-------- ov 
~I 
tau 
th 
I 


I 
~2.7V 
___X1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7V 


~1.5V 
):(1.5 
V 


2.7V 
Output 


OV 
Control 
OV 
I 
I 
1 
KtPHL 
tPZL 
~ 
~ 
I 


tPLH~ 
Output 
I 
I tpLZ -+I 
~ 
I 
!1.5V 
~VOH 
I 
I 
I 
I 
3V 
I 
Waveform 
1 
I 
\-1.5 
V 
I ~L+O.3V 
i 
1.5V 
S1 at6 
V 
I 
I 
VOL 
(aee Note B) 
I 
I 
--- 
VOL 
1 
~tPLH 
I 
I tpHZ 
~ 
j4- 


tPHL~ 
Output 
tpZH 
~ 
~ 
I 


\1.5 
V 
FVOH 
I 
--- 
VOH 
Waveform 
2 
!1.5V 
~H-O.3V 
1.5V 
S1 atGND 


- 
VOL 
(aee Note B) 
=OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output Is low except when disabled by the output control. 


Waveform 2 is for an output with Internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo. 50 0, trs 2.5 ns, tfS2.5 
ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV02 
QUADRUPLE 
2·INPUT POSITIVE·NOR 
GATE 


• 
EPIC ™ 
(Enhanced·Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Small-Outline 
(D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline 
(PW) 
Packages 


description 


This quadruple 
2-input 
positive-NOR 
gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LV02 
performs 
the Boolean 
functions 
Y = A + B or Y = A. B in positive 
logic. 


The SN74LV02 
is available 
in TI's shrink 
small-outline 
package 
(DB), which 
provides 
the same 
1/0 pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV02 
is characterized 
for operation 
from -40°C 
to 85°C. 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1Y 
1 U 
14 
Vcc 
1A 
2 
13 
4Y 
18 
3 
12 
48 
2Y 
4 
11 
4A 
2A 
5 
10 
3Y 
28 
6 
9 
38 
GND 
7 
8 
3A 


FUNCTION TABLE 
(each gate) 


INPUTS 
OUTPUT 
A 
B 
Y 


H 
X 
L 


X 
H 
L 


L 
L 
H 


EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV02 
QUADRUPLE 
2·INPUT POSITIVE·NOR 
GATE 
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tThis 
symbol is in accordance with ANSI/IEEE 
Std 91-1984 and 


IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5V 
Input clamp current, 11K (VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±25 mA 
Continuous current through Vcc or GND 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


IOL 
Low-level output current 
6 
mA 


11t111v 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74LV02 
QUADRUPLE 
2-INPUT POSITIVE-NOR 
GATE 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


'OH - -100 
IlA 
MINto 
MAX 
Vee-0.2 
VOH 
V 
'OH--6mA 
3V 
2.4 


10L - 100 IlA 
MIN to MAX 
0.2 
VOL 
V 
IOL-6mA 
3V 
0.4 


II 
VI - Vee 
or GND 
3.6V 
±1 
IlA 


Ice 
VI - VCC or GND, 
'0.0 
3.6V 
20 
IlA 


t.lee 
One input at Vee 
- 0.6 V, 
Other inputs at VCC or GND 
3 Vto3.6 
V 
500 
IlA 


Ci 
VI - Vee 
or GND 
3.3V 
2.5 
pF 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
vcc 
= 3.3 V±0.3 
V 
Vcc = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


tpd 
A 
Y 
9 
16 
20 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL - 50 pF, 
f = 10 MHz 


~TEXAS 
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SN74LV02 
QUADRUPLE 2-INPUT POSITIVE-NOR GATE 


o 6V 


From Output 
1 kn 
S1 
o Open 


Under Test 
r 


D 


CL = 50 pF 
1 kn 
(see Note A) T 


-=- 
-=- 
-=- 


TEST 
S1 


tPLH/tpHL 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Tlmlnglnput -------X1.5v 
2.7 V 
------·I~------OV 
~I 
tau 
th 
I 


I 
~2.7V 


___ 
}(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


==:>:< 1.5V 
I 
I 


tPLH~ 
I 
I 
I 
!1.5V 
I 
I 
tPHL~ 
\'1.5 V 


X1.5V 
I 
OV 


KtPHL 


I 
~VOH 
I 
1.5 V 
I 
VOL 
!4---+j-tPLH 


FVOH1.5V 


-- 
VOL 


Output 
Control ==:>:< 1.5 V 
>:<1.5 
V 


tPZL 
~ 
14- 
I 
I 
II tpLZ --.l l+- 


I \ 
IP 
3V 
11•5V 
I 
I 
. 
I 
VO.b..+~~ 
VOL 


t 
-..! 
~HZ 
~ 
~ 
. 


PZH 
rl 
1_ 
I 


/1.5 
V 
~H-O.3V 
VOH 


. 
- 
- 
OV 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 
C. 
All input pulses are supplied by generators having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 0, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV04 
HEX INVERTER 


• EPler" (Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1A 
1 U 14 
VCC 
1Y 
2 
13 
6A 
2A 
3 
12 
6Y 
2Y 
4 
11 
5A 
3A 
5 
10 
5Y 
3Y 
6 
9 
4A 
GND 
7 
8 
4Y 


description 


This hex inverter 
is designed 
for 2.7-V to 3.6-V Vcc operation. 


The SN74LV04 contains 
six independent 
inverters. 
The device 
performs 
the Boolean 
function 
Y = A. 


The SN74LV04 is available 
in Tl's shrink 
small-outline 
package 
(DB), which 
provides 
the same 
1/0 pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV04 is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION TABLE 
(each Inverter) 


INPUT 
OUTPUT 
A 
Y 


H 
L 


L 
H 


3 
4 


5 
6 


9 
8 


11 
10 


13 
12 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LV04 
HEX INVERTER 


absolute maximum ratings over operating free-air temperature range {unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Va (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(V, < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K(Va < 0 or Va > Vccl 
±50 mA 
Continuous output current, 10 (Va = 0 to Vccl 
•.........................•...•.............. 
±25 mA 
Continuous current through Vcc or GND 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Va 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


IOL 
Low-level output current 
6 
mA 


AtlAv 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCc* 
MIN 
TYP 
MAX 
UNIT 


VOH 
IOH - -100 
IlA 
MIN to MAX 
VCC-0.2 


10H --6 
mA 
V 
3V 
2.4 


VOL 
10L - 100 IlA 
MINto 
MAX 
0.2 


IOL-6 
mA 
V 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IlA 


ICC 
VI- 
VCC or GND, 
10-0 
3.6V 
20 
IlA 


Ll.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IlA 


Ci 
VI = VCC or GND 
3.3V 
2.5 
pF 
.. 
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SN74LV04 
HEX INVERTER 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V±O.3 V 
Vcc = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


tpd 
A 
Y 
7 
15 
19 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 
TEST 
CONDITIONS 


CL a 50 pF, 
f = 10 MHz 


~TEXAS 
INSTRUMENTS 
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SN74LV04 
HEX INVERTER 


From Output 
Under Test 


CL= 
50pF 


(see Note A) T 


o 6V 


S1 
0 Openr 


D 


VOLTAGE WAVEFORMS 
PULSE DURATION 


X1.5V 


1 
OV 


KtPHL 


I 
~VOH 
1 
1.5 V 


1 
VOL 


~tPLH 


FVOH 
1.5 V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


Output 
Control 


Output 
Waveform 
1 
S1 at6 
V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


TEST 
S1 


tpLWtPHL 
Open 


tpLZltpZL 
6V 


tPHZltpZH 
GND 


------, 
------- 
2.7 V 


______ 
~~5~_---- 
OV 


~ 
,tsu 
th 
I 


I 
~2.7V 


___ 
)i(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


===>:< 1.5 V 
>:<1.5 
V 


tPZL 
~ 
14- 
1 
I 
1 tpLZ -+I f.- 


1\1 
1¥ 
3V 
11•5V 
1 
I 
' 
1 
~!...+~~ VOL 
I 
I tpHZ -ti 
j+- 


tPZH~ 
~ 
1 


/1.5 
V 
~H_O.3VVOH 
. 
- 
= OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wtth internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transttion per measurement. 


~1ExAs 
INSTRUMENTS 


SN74LVU04 
HEX INVERTER 


• 
EPICTI. (Enhanced-Performance 
Implanted 
CMOS) 2-J.LProcess 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
typical 
VOHV (Output VOH Undershoot) 
> 2 Vat Vcc = 3.3 V, TA = 25°C 


• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This hex inverter is designed for 2.7-V to 3.6-V Vcc operation. 


The SN74LVU04 contains six independent 
inverters with unbuffered outputs. The device performs the Boolean 
function Y = A. 


1A 
1Y 
2A 
2Y 
3A 
3Y 
GND 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


1 \.714 
Vcc 


2 
13 
6A 
3 
12 
6Y 


4 
11 
5A 


5 
10 
5Y 
6 
9 
4A 
7 
8 
4Y 


The SN74LVU04 is available in TI's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LVU04 is characterized 
for operation from -40°C to 85°C. 


FUNCTION 
TABLE 
(each 
Inverter) 


INPUT 
OUTPUT 


A 
y 


H 
L 


L 
H 


1 
3 
4 
5 
6 


9 
8 


11 
10 


13 
12 


[>0- 


t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and 
lEe 
Publication 
617-12. 


EPIC is a trademark 
01Texas Instruments 
InCOrporated. 
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SN74LVU04 
HEX INVERTER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 
11K (VI < 0 or VI > Vcc) 
±20 mA 
Output clamp current, 10K (Vo < 0 or Va > VcC> 
±50 mA 
Continuous 
output current, 10 (Va = 0 to Vcc> 
±25 mA 
Continuous 
current through VCC or GNO 
±50 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output c1amp-current ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC -2.7Vt03.6 
V 
2.4 
V 


VIL 
Low-level Input voltage 
IVCC-2.7Vt03.6V 
0.5 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-6 
mA 


10L 
Low-level output current 
6 
mA 


AlIAv 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
'C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCc* 
MIN 
TYP 
MAX 
UNIT 


VOH 
VI-VIL 
10H - -100 
IlA 
MINto 
MAX 
VCC-0.5 


VI- 
GND, 
10H --6 
mA 
V 
3V 
2.4 


VOL 
VI =VIH 
10L = 100 IlA 
MINto 
MAX 
0.5 


VI_ VCC, 
IOL-6 
mA 
V 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IlA 


L:.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
7 
pF 
.. 
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SN74LVU04 
HEX INVERTER 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
VCC = 3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPun 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


tpd 
A 
Y 
6 
14 
18 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 
TEST CONDITIONS 


CL - 50 pF, 
f = 10 MHz 


~TEXAS 
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SN74LVU04 
HEX INVERTER 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 
--v---- 
_----2.7V 


-lj\_1_.5_V 
__ 
~ 
.•.• 
1_.5_V 
0 V 


I 
I 
1- 
.1 
tPLH~ 
~tPHL 


I 
,1 
I 
~--VOH 
I 
1.5V 
I 
1.5V 


I· 
I 
VOL 


tpHL -1.--.1 
~ 
tPLH 


I 
!.I:":':':'"I 
VOH 
\1.5V 
T 1.5V 
_.----- 
-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
Sl 


tpLHItPHL 
Open 


tPLZItPZL 
6V 


tPHZltpZH 
GND 


Timing 
Input -------X 1.5 V 
2.7 V 
------. 
1'-------- 
OV 


~ 
I 
tsu 
th 
I 
I 
~2.7V 
___X1•5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


--v 
V-----2.7V 
-lj\ 
1.5 V 
ll\.... 
1_.5_V 
0 V 


tPZL~ 
~ 
I 
I 
I tPLZ -.I I+- 
-----,-\L 
I p-- 3 V 
I 
\1.5 
V 
IVOL+0.3V 
I 
I 
--- 
VOL 
I 
11pHZ --+I 
j4-- 


tpZH 
~ 
j+- 
I 
1_---..-·---- VOH 
/1.5 V 
"\(>H - 0.3V 


___ 
J. 
~---- 
= OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


\JOTES: 
A. Cl includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :510 MHz, Zo = 50 n. tr S 2.5 ns, tf:5 2.5 ns. 
D. 
The outputs are measured one at a time with one trans~ion per measurement. 
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INSTRUMENTS 


SN74LV08 
QUADRUPLE 
2-INPUT POSITIVE-AND 
GATE 


• 
EPIC 
™ 
(Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOlP 
(Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


1A 
1B 
1Y 
2A 
2B 
2Y 
GND 


0, DB, OR PW PACKAGE 
(TOPVIEWj 


1 U 14 


2 
13 


3 
12 


4 
11 
5 
10 
6 
9 
7 
8 


VCC 
4B 


4A 


4Y 
3B 


3A 
3Y 


description 


This quadruple 
2-input positive-AND 
gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LV08 
performs 
the Boolean functions 
Y = A. 
B or Y = A + B in positive 
logic. 


The SN74LV08 
is available 
in TI's shrink small-outline 
package 
(DB), which provides 
the same I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV08 
is characterized 
for operation 
from -40·C 
to 85·C. 


FUNCTION TABLE 
(each gate) 


INPUTS 
OUTPUT 


A 
B 
Y 


H 
H 
H 


L 
X 
L 


X 
L 
L 


EPIC is a trademark of Texas Instruments Incorporated. 
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POST 
OFFICE 
BOX 
655303 
• 
DALlAS, 
TEXAS 
75265 


BN74LV08 
ClUADRUPLE 2-INPUT POSITIVE-AND 
GATE 


-D~ 
1 
& 
3 
2 


4 
6 
5 


9 
8 
10 


12 
11 
13 


This symbol Is In accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum 
ratings over operating free-air temperature 
range (unless otherwise 
noted>* 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output 
voltage 
range, Va (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K(VI < 0 or VI> 
Vccl 
±20 
mA 
Output 
clamp current, 
10K (Va < 0 or Va > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vccl 
±25 
mA 
Continuous 
current 
through 
VCC or GND 
±50 
mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or DW package 
0.5 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


Stresses beyond those listed under "absolute maximum ratings· may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


OTES: 
1. 
The input and output negatlve-vo~age 
ratings may be exceeded If the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


IOL 
Low-level output current 
6 
mA 


allav 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


SN74LV08 
QUADRUPLE 2·INPUT POSITIVE·AND 
GATE 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP 
MAX 
UNIT 


10H = -100 
I1A 
MINto 
MAX 
VCC-0.2 
VOH 
V 
10H =-6 
mA 
3V 
2.4 


10L = 100 I1A 
MIN to MAX 
0.2 
VOL 
V 
IOL=6 
mA 
3V 
0.4 


II 
VI = VCC or GND 
3.6V 
±1 
I1A 


ICC 
VI = VCC or GND. 
10=0 
3.6V 
20 
I1A 


/lICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3 V to 3.6 V 
500 
I1A 


Cj 
VI • VCC or GND 
3.3V 
2.5 
pF 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
vcc = 3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


tpd 
A 
Y 
10 
18 
23 
ns 


operating characteristics, Vcc = 3.3 V, TA= 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per gate 


TEST CONDITIONS 


CL • 50 pF. 
f • 10 MHz 


~TEXAS 
INSTRUMENTS 


SN74 LV08 
QUADRUPLE 2·INPUT POSITIVE·AND GATE 


TEST 
S1 


tpLH/tpHL 
Open 


tpLZ/tpZL 
BV 


tpHZ/tpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o BV 


S1 
0 Open 


I4---tw-.l 
I 
I 


Input 
3~~~~~~~~~~~~~~1~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


--------X 
1 
•5V 
2.7V 
-------'. 1'------- 
OV 
I. 
~ 
~ 
I 
tsu r 
th 
I 
I 
I 
___ 
I 
~2.7V 


__ 
.....1)(1.5 V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
=X 
1 
• 
5V 


1 
1 
tPLH~ 
I 
I 
I 
!1.5V 
I 
I 
tPHL --t.--.I 


\1.5V 


X1•5V 
I 
OV 


KtPHL 


I 
~VOH 
I 
1.5 V 
I 
VOL 
i4--+J- 
tpLH 


FVOH1.5 V 


-- 
VOL 


Output 
Control 
=X1.5V 
):(1.5 
V 


tPZL 
~ 
I+- 
I 
1 
I tpLZ --.I l+- 


I \1 
IP 
3V 
11.5 
V 
I 
I 
. 
I 
VOh..+~~ 
VOL 
I 
ItPHZ~ 
~ 
tPZH 
~ 
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/1.5V 
~H_O.3VVOH 


. 
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- 
OV 


Output 
Waveform 
1 
S1 aU V 
(see Note B) 


Output 
Waveform 
2 
S1 at GND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and Jig capacitance. 


B. 
Waveform 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 Is for an output w~h internal conditions such that the output Is high except when disabled by the output control. 


C. 
All Input pulses are supplied by generators 
having the following characteristics: 
PRR ~ 10 MHz, Zo • 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 
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SN74LV14 
HEX SCHMITT-TRIGGER 
INVERTER 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-J.L Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This hex Schmitt-trigger inverter is designed for 2.7-V to 3.6-V Vcc operation. 


The SN74LV14 contains six independent inverters. The device performs the Boolean function Y = A. 


The SN74LV14 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN74LV14 is characterized for operation from -40°C to 85°C. 
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(TOP VIEW) 
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FUNCTION TABLE 
(each Inverter) 
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logic symbolt 
logic diagram, each inverter (positive logic) 


1 
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tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


EPIC is a trademark 
of Texas Instruments 
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INSTRUMENTS 


SN74LV14 
HEX SCHMITT·TRIGGER INVERTER 


absolute 
maximum 
ratings over operating 
free-air temperature 
range (unless otherwise 
noted}t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K(Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vcc) 
±25 mA 
Continuous current through VCC or GND 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package ThermalConsiderationsapplication 
note inthe 1994 ABT Advanced BiCMOS Technology 
Data Book. literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC = 2.7 V to 3.6 V 
2.4 
V 


VIL 
Low-level Input voltage 
IVCC = 2.7 V to 3.6 V 
0.4 
V 


VI 
Input voltage 
0 
VCC 
V 


Va 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


IOL 
Low-level output current 
6 
mA 


TA 
Operating free-air temperature 
-40 
85 
·C 
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SN74LV14 
HEX SCHMITI·TRIGGER 
INVERTER 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


VT+ 
2.7 V 
1 
2 


Posilive-going 
3V 
1.2 
2.2 
V 
threshold 
3.6V 
1.5 
2.4 


VT- 
2.7V 
0.4 
1.4 


Negalive-going 
3V 
0.6 
1.5 
V 


threshold 
3.6V 
0.8 
1.8 


2.7V 
0.3 
1.1 
'NT 
3V 
0.4 
1.2 
V 
Hysteresis 
(VT+ - VT-) 
3.6 V 
0.4 
1.2 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 
VOH 
V 
'OH--6mA 
3V 
2.4 


10L - 100 IlA 
MINto 
MAX 
0.2 
VOL 
V 
IOL-6mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IlA 


ICC 
VI - VCC or GND. 
10=0 
3.6V 
20 
IlA 


~ICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3Vto3.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3 V 
2.5 
pF 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
vcc = 3.3 V±O.3 v 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


!pd 
A 
Y 
13 
30 
36 
ns 


operating characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per inverter 


TEST CONDITIONS 


CL-50pF, 
f-10MHz 
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SN74LV14 
HEX SCHMITT-TRIGGER 
INVERTER 


TEST 
S1 


tpLH/lPHL 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 
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VOLTAGE WAVEFORMS 
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I 
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,- 
3V 
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I f:~---VOL 


I 
I tpHZ 
~ 
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tPZH 
~ 
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I 
I 
--- 
VOH 
11•5V 
'\(>H 
- 0.3V 


. 
- 
- 
OV 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacnance. 
B. 
Waveform 
1 is for an output with internal condnions such that the output Is low except when disabled by the output control. 


Waveform 2 Is for an output wnh internal condnions such that the output is high except when disabled by the output control. 


C. 
All Input pulses are supplied by generators 
having the following characteristics: 
PRR ~ 10 MHz. Zo • 50 n. tr ~ 2.5 ns, tf ~ 2.5 ns. 
D. 
The outputs are measured one at a time wnh one transnion per measurement. 
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SN74LV32 
QUADRUPLE 
2·INPUT POSITIVE·OR 
GATE 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-1J.Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL·STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD·17 


• 
Package Options Include Plastic 
Small-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This quadruple 
2-input 
positive-OR 
gate is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The SN74LV32 
performs 
the Boolean 
functions 
Y = A + B or Y = A. B in positive 
logic. 


The SN74LV32 
is packaged 
in TI's shrink small-outline 
package 
(DB), which 
provides 
the same 
1/0 pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV32 
is characterized 
for operation 
from -40°C 
to 85°C. 
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INPUTS 
OUTPUT 


A 
B 
y 


H 
X 
H 


X 
H 
H 


L 
L 
L 


EPIC Is a trademark of Texas Instruments Incorporated. 
~c:.CT1~"::=:.:..~~":'1''':' 
:r.':~'::m= 
~ 
IlIndlrd WIITInty.ProdUC1loll~ng 
- 
not_rIIy 
Inciudl 
II 
liEXAS 
IIIt1ngof"_It ••• 


INSTRUMENTS 


SN74LV32 
QUADRUPLE 
2·INPUT POSITIVE·OR GATE 


-D--- 


1 
~1 
3 
2 


4 
6 
5 


9 
8 
10 


12 
11 
13 


tThis 
symbol is In accordance with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VCC) 
±25 mA 
Continuous 
current through VCC or GNO 
±50 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


:; Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC • 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


IOL 
Low-level output current 
6 
mA 


I1tll1v 
Input transition rise or fall rate 
0 
100 
nsiV 


TA 
Operating free-air temperature 
-40 
85 
·C 


... 
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SN74LV32 
QUADRUPLE 
2·INPUT POSITIVE·OR GATE 


electrical 
characteristics 
over 
recommended 
operating 
free·alr 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP 
MAX 
UNIT 


10H - -100 
IJA 
MIN to MAX 
Vee-0.2 
VOH 
V 
IOH--6mA 
3V 
2.4 


10L - 100 IJA 
MIN to MAX 
0.2 
VOL 
V 
IOL-6 
mA 
3V 
0.4 


II 
VI - Vee 
or GND 
3.6V 
±1 
~ 


Ice 
VI - Vee 
or GND. 
10-0 
3.6V 
20 
~ 


~Iee 
One input at Vee 
- 0.6 V. 
Other inputs at Vee 
or GND 
3 Vto3.6 
V 
500 
~ 


ei 
VI - Vee 
or GND 
3.3V 
2.5 
pF 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
vcc 
= 3.3 V±O.3 
V 
Vcc= 
2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


!Pd 
A 
Y 
8 
17 
22 
ns 


operating characteristics, 
Vcc = 3.3 V, TA = 25°C 


PARAMETER 


epd 
Power dissipation capac~ance per gate 


TEST CONDITIONS 


eL - 50 pF. 
f - 10 MHz 
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SN74LV32 
QUADRUPLE 
2-INPUT POSITIVE-OR 
GATE 


TEST 
S1 


tpLtiltpHL 
Open 


tpLZltpZL 
6V 


tpHZltpZH 
GND 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Tlmlnglnput -------X1•5v 
2.7V 
------·I~------OV 
~Itsu 
th 
I 
___ 
I 
~2.7V 


Data Input 
X1.5 V 
~ 
0 V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1.5V 


2.7 V 


~1.5V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
1 
I 
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I 
KtPHL 
tPZL 
-., 
14- 
I 
tPLH~ 
Output 
1 
I tpLZ --.l j.- 


1 
!1.5V 
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1 
1 
I 
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3V 


1 
Waveform 
1 
I 
\1.5V 
I -r;L+O.3V 
: 
1.5 V 
S1 at6V 
1 
I 
VOL 
(see Note B) 
I 
1 
---- 
VOL 
I 
~tPLH 
1 
I tpHZ 
-toI 
j4- 


tPHL~ 
Output 
tPZH 
~ 
;+- 
1 


\1.5V 
FVOH 
1---- 
VOH 
Waveform 
2 
!1.5V 
""\(>H-O.3V 
1.5V 
S1 atGND 
- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo _ 50 0. tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 


• 
EPICr" 
(Enhanced-Performance 
Implanted 
CMOS) 2-1J.Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This dual positive-edge-triggered 
D-type flip-flop is designed for 2.7-V to 3.6-V VCC operation. 


A low level at the preset (PRE) or clear (eLR) inputs sets or resets the outputs regardless 
of the levels of the 
other inputs. When 
PRE and CLR are inactive 
(high), data at the data (D) inputs meeting the setup time 
requirements 
is transferred 
to the outputs on the positive-going 
edge of the clock pulse. Clock triggering occurs 
at a voltage level and is not directly related to the rise time of the clock pulse. Following the hold-time interval, 
data at the 0 input may be changed without affecting the levels at the outputs. 


The SN74LV74 
is available in Tl's shrink small-outline 
package 
(DB), which provides the same I/O pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV74 
is characterized 
for operation from -40°C 
to 85°C. 


D, DB, OR PW PACKAGE 
(TOP VIEW) 
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L 


H 
L 
X 
X 
L 
H 


L 
L 
X 
x 
Ht 
Ht 


H 
H 
f 
H 
H 
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t This configuration is nonstabJe:that is. it does not 
persist when PRE or CLR returns to its inactive 
(high) level. 
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SN74 LV74 
UAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 
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SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED D·TYPE FLlp·FLOP 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VCC) 
±25 mA 
Continuous 
current through VCC or GND 
±50 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-eurrent 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refertothe 
Package 
ThermalConsiderations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC = 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-6 
mA 


10L 
Low-level output current 
6 
mA 


At 1M 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free·air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcc* 
MIN 
TYP 
MAX 
UNIT 


VOH 
IOH = -100 
IlA 
MINto 
MAX 
VCC-0.2 


IOH--6mA 
3V 
V 
2.4 


VOL 
IOL = 100 IlA 
MIN to MAX 
0.2 


IOL=6 
mA 
3V 
V 
0.4 


II 
VI = Vec 
or GND 
3.6V 
±1 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IlA 


Alec 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 
.. 


~TEXAS 
INSTRUMENTS 


SN74 LV74 
UAL POSITIVE-EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 


liming 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 3.3 V 
Vcc 
= 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


PRE or CCR low 
20 
25 
tw 
Pulse duration 
ns 
CLK high or low 
20 
25 


Setup time, data before CLKi 
Data 
13 
16 
tsu 
ns 
PRE or CLR inactive 
8 
10 


th 
Hold time, data after CLKi 
3 
3 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V ± 0.3 v 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


fmax 
24 
100 
19 
MHz 


PRE or CLR 
OorO 
16 
34 
43 
lpd 
ns 
CLK 
15 
28 
35 


operating characteristics, 
VCC = 3.3 V, TA = 25°C 


'PARAMETER 


Cpd 
Power dissipation capacitance 
per flip-flop 


TEST CONDITIONS 


CL = 50 pF, 
f = 10 MHz 


~TEXAS 
INSTRUMENTS 


POST 
OFFICE 
BOX 
655303 
• 
DALLAS, 
TEXAS 
75265 


SN74LV74 
DUAL POSITIVE·EDGE·TRIGGERED 
D·TYPE FLlp·FLOP 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~1.5V 


I 
I 
tPLH~ 
I 
I 
I 
!1.5V 
I 
I 
tPHL~ 


\1.5V 


X1•5V 
I 
OV 


KtPHL 


~VOH 
II 
1.5 V 
I 
VOL 


~tPLH 


FVOH1.5 V 


--- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tPLWtPHL 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


Tlmlnglnput -------X1•5V 
2.7V 
------·I~------OV 
~I 
tsu 
th 
I 
I 
~2.7V 
___X1•5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at6V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(aee Note B) 


~1.5V 
):(1.5 
V 


tpZL 
~ 
14- 
I 
I 
',tPLZ 
--.I 
I 
'\:.- 
I 
I 
,1.5V 
I 
I 
I 
I 
I tPHZ -+l 
tpZH 
~ 
j4- 


!1.5V 


Ij4- 
3V 


~L+O.3VV 
--- 
OL 
i+"" 
I 
--- 
VOH 
~H-O.3V 
•.•OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo • 50 0, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV125 
QUADRUPLE 
BUS BUFFER GATE 
WITH 3·STATE OUTPUTS 
SCES003A- 
NOVEMBER 
1994 - REVISED 
JULY 1995 


D, DB, OR PW PACKAGE 
(TOP VIEW) 


1 U 14 


2 
13 


3 
12 


4 
11 
5 
10 
6 
9 
7 
8 


• 
EPIC'M (Enhanced-Performance 
Implanted 
CMOS) 2-).1Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Small-Outline 
(D), Shrink Small-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This quadruple bus buffer gate is designed for 2.7-V to 3.6-V Vcc operation. 


The SN74LV125 features independent line drivers with 3-state outputs. Each output is disabled when the 
associated output-enable (OE) input is high. 


The SN74LV125 is characterized for operation from -40°C to 85°C. 


FUNCTION TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
H 


L 
L 
L 


H 
X 
Z 


EPIC is a trademark of Texas Instruments 
Incorporated. 
~~~~.::.:~~;:r::i:I~':t.":'i''':~r.:'~:f~m~~ 
IllInclardw•••• nty.ProdUClIon 
_log 
_ 
not-~Ir 
Includo 
testingof III param,'.,.. 
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10E 


1A 


1Y 
20E 


2A 


2Y 


GND 


VCC 
40E 


4A 


4Y 
30E 


3A 


3Y 


SN74LV125 
QUADRUPLE 
BUS BUFFER GATE 
WITH 3·STATE OUTPUTS 
SCES003A 
- NOVEMBER 
1994 - REVISED 
JULY 1995 


10E 


1A 


20E 


2A 


30E 


3A 


40E 


4A 


1 
r-.. 
1 
EN 
3 
2 
V 


4 
•.... 
6 
5 


10 
r-.. 
8 
9 


13 
"- 
11 
12 


tThis 
symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


logic diagram (positive logic) 


10E 


~ 
1A 
2 


20E 
4 


~ 
2A 
5 


30E 
10 


~ 
3A 
9 


40E 
13 


~ 
4A 
12 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):1: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI <0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCC) 
±35 mA 
Continuous current through Vcc or GND 
±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.25 W 
DB or PW package 
0.5 W 
Operating free-air temperature range, TA 
-40°C to 85°C 
Storage temperature range, T519 
-65°C to 150°C 


:I:Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These 
are stress 
ratings only, and 
functional 
operation 
of the device 
at these 
or any other 
conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-vo~age 
ratings 
may be exceeded 
~ the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
referto 
the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, 
literature 
number 
SCBD002B. 
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SN74LV125 
QUADRUPLE 
BUS BUFFER GATE 
WITH 3-STATE OUTPUTS 
SCES003A - NOVEMBER 1994 - REVISED JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output vo~age 
0 
VCC 
V 


10H 
High-level output current 
-8 
mA 


10L 
Low-level output current 
8 
mA 


6.t/!N 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCC 
MIN 
TYPt 
MAX 
UNIT 


10H - -100 
IJA 
MINto 
MAXI: 
VCC-0.2 
VOH 
V 
10H --8 
mA 
3V 
2.4 


10L - 100 IlA 
MINtoMAX:I: 
0.2 
VOL 
V 
IOL-8mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6 V 
±1 
IlA 


10Z 
Vo - VCC or GND 
3.6V 
±S 
IlA 


ICC 
VI - VCC or GND, 
10.0 
3.6V 
20 
IlA 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
SOO 
IlA 


Ci 
VI_ 
VCC or GND 
3.3V 
3.S 
pF 


Co 
Vo - VCC or GND 
3.3V 
8 
pF 


t All typical values are at VCC - 3.3 V, TA. 
2S·C. 


:I:For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


FROM 
TO 
VCC=3.3V 
VCC=2.7V 
PARAMETER 
(INPUT) 
(OUTPUT) 
±O.3V 
UNIT 


MIN 
TYPt 
MAX 
MIN 
MAX 


lod 
A 
Y 
10 
21 
26 
ns 


ten 
OE 
y 
11 
29 
36 
ns 


!dis 
OE 
y 
10 
26 
32 
ns 


PARAMETER 
, TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
IOutputs enabled 
4S 
I Outputs disabled 
CL - SOpF, 
f-l0 
MHz 
~ 
pF 
S 


~TEXAS 
INSTRUMENTS 


4;N74LV125 
I:;}UADRUPLE BUS BUFFER 
GATE 
NITH 3-STATE OUTPUTS 
BCES003A- 
NOVEMBER 
1994 - REVISED 
JULY 1995 


[ 


TEST 
S1 


tpU¥tpHL 
Open 


tPLZltpZL 
6V 


tPHZltpZH 
GND 


From Output 
Under Test 


CL = 50 pF 
(see Note A)I 


o 6V 


S1 
0 
Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Timing 
Input 
------A1.5 
V 
2.7 V 
------. 
1'------- 
0 V 
~I 
tsu 
th 
I 


I 
~2.7V 
___X1•5V 
~ov 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
):(1.5 
V 


2.7V 


~1.5V 
):(1.5 
V 


2.7V 
Output 


OV 
Control 
OV 


1 
1 
KtPHL 
tPZL 
~ 
14- 
I 


1 
tpLH -j4--.; 
Output 
I 
: tPLZ--.l 
j4- 
3V 
1 
!1.5V 
~VOH 
1\ 
I 
I 
Waveform 
1 


-r;L+O.3V 
V 
: 
1.5 V 
S1 at 6 V 
11•5V 
I 


1 
I 
VOL 
(see Note B) 
I 
I 
--- 
OL 


I 
I4-+j-tPLH 
I 
I tpHZ 
~ 
j4- 


tPHL~ 
Output 
tPZH -+i 
;+- 
I 


\'1.5 
V 
FVOH 
Waveform 
2 
!1.5V 
~H_O.3VVOH 
1.5 V 
Sl atGND 
-- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s;10 MHz, Zo = 50 n, tr :s;2.5 ns, tf:S;2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV138 
3·L1NETO 8·L1NE DECODER/DEMULTIPLEXER 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Small-Outline 
(D), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline 
(PW) 
Packages 


description 


This 3-Iine to 8-Iine decoder/demultiplexer is designed for 2.7-V to 3.6-V Vcc operation. 


The SN74LV138 is designed to be used in high-performance memory-decoding or data-routing applications 
requiring very short propagation delay times. In high-performance memory systems, this decoder can be used 
to minimize the effects of system decoding. When employed with high-speed memories utilizing a fast enable 
circuit, the delay times of this decoder and the enable time ofthe memory are usually less than the typical access 
time of the memory. This means that the effective system delay introduced by the decoder is negligible. 


The conditions at the binary-select inputs and the three enable inputs select one of eight input lines. Two 
active-low and one active-high enable inputs reduce the need for external gates or inverters when expanding. 
A 24-Iine decoder can be implemented without external inverters and a 32-line decoder requires only one 
inverter. An enable input can be used as a data input for demultiplexing applications. 


The SN74LV138 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN74LV138 is characterized for operation from -40°C to 85°C. 


D, DB, OR PW PACKAGE 
(TOPVIEWj 


A 
1 V 
16 
VCC 
8 
2 
15 
YO 
C 
3 
14 
Y1 
G2A 
4 
13 
Y2 
G28 
5 
12 
Y3 
G1 
6 
11 
Y4 


Y7 
7 
10 
Y5 
GND 
8 
9 
Y6 


EPIC is a trademark of Texas Instruments Incorporated. 
~~~1:~"T::.~cu::m.::g~~..: 
.lIndard 
WIlfI1Imy. 
Production 
~no 
_1lOI_y 
Include 
ltItinoof .1I_1lIrI. 
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SI~74LV138 
3·L1NE TO B-L1NEDECODER/DEMULTIPLEXER 


ENABLE INPUTS 
SELECT INPUTS 
OUTPUTS 


G1 
G2A 
G2B 
C 
B 
A 
YO 
Y1 
Y2 
Y3 
Y4 
Y5 
Y6 
Y7 


X 
H 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


X 
X 
H 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


L 
X 
X 
X 
X 
X 
H 
H 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
L 
L 
L 
H 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 


H 
L 
L 
L 
H 
L 
H 
H 
L 
H 
H 
H 
H 
H 


H 
L 
L 
L 
H 
H 
H 
H 
H 
L 
H 
H 
H 
H 


H 
L 
L 
H 
L 
L 
H 
H 
H 
H 
L 
H 
H 
H 


H 
L 
L 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 
H 


H 
L 
L 
H 
H 
L 
H 
H 
H 
H 
H 
H 
L 
H 


H 
L 
L 
H 
H 
H 
H 
H 
H 
H 
H 
H 
H 
L 


1 
BIN/OCT 
15 
1 
0 
2 
14 
2 
1 
3 
13 
4 
2 
12 
"& 
3 
6 
11 
4 
4 
" 
EN 
10 
5 
5 
" 
9 
B 
7 
7 


YO 
A 


Y1 
B 


Y2 
C 


Y3 


Y4 
G1 


Y5 
G2A 


YB 
G2B 


Y7 


1 
'} 
DMUX 
15 
0 
2 
G..Q. 
14 
1 
3 
7 
13 
2 
2 
12 
"& 
3 
6 
11 
4 
4 
" 
10 
5 
5 
" 
9 
6 
7 
7 


G1 


G2A 


G2B 
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SN74LV138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 


Select 
Inputs 


Enable 
Inputs 


15 
YO 


14 
Y1 


13 
Y2 


12 
Y3 


Data 


11 
Outputs 
Y4 


10 
Y5 


9 
Y6 


7 
Y7 
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SN74LV138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±25 mA 
Continuous current through VCC or GND 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): D package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


lunctional 
operation 01 the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maxi mum-rated conditions lor extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded il the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation Is calculated using a junction temperature 01 150·C and a board trace length 01 750 mils. 
For more inlormation, relertothe 
Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-6 
mA 


10L 
Low-level output current 
6 
mA 


AtiAv 
Input transition rise or lall rate 
0 
100 
nslV 


TA 
Operating Iree-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCC* 
MIN 
TYP 
MAX 
UNIT 


VOH 
10H - -100 
lJA 
MINto 
MAX 
VCC-0.2 


IOH--6mA 
V 
3V 
2.4 


VOL 
10L - 100 IlA 
MINto 
MAX 
0.2 


IOL-6mA 
V 
3V 
0.4 


II 
VI = VCC or GND 
3.6V 
±1 
lJA 


ICC 
VI - VCC or GND. 
10-0 
3.6V 
20 
lJA 


Il.ICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3Vto3.6V 
500 
lJA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 
.. 
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SN74LV138 
3-L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
vee = 3.3 V±O.3 V 
Vec=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


A, B,orC 
14 
29 
36 
lpd 
y 
ns 
Enable 
16 
33 
41 


operating characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 
per channel 


TEST CONDITIONS 


CL. 50 pF, 
f .10 
MHz 


~1ExAs 
INSTRUMENTS 


~jN74LV138 
'=·L1NE TO 8-L1NE DECODER/DEMULTIPLEXER 


From Output 
Under Test 


CL=50pF 


(see Note A)I 


o 6V 


Sl 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~1.5V 


I 
I 
tPLH~ 
I 
I 


I 
!1.5V 
I 
I 
tPHL~ 
\1.5 V 


X1.5V 
I 
OV 


KtPHL 


~VOH 
I 
I 
1.5V 
I 
VOL 
I4--+J- 
tpLH 


FVOH1.5 V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
Sl 


tpUftpHL 
Open 


tpLZ/tpZL 
6V 


tPHZ/tpZH 
GND 


Tlmlnglnput -------X1•5V 
2.7 V 


------,I~------OV 


~ 
I 
tsu 
th 
I 
I 
~2.7V 


___ 
)(1.5 
V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
Sl at6V 
(see Note B) 


Output 
Waveform 
2 
Sl atGND 
(see Note B) 


~1.5V 
):(1.5 
V 


tpZL 
~ 
14- 
I 
I 
It-.li- 
I 
PLZ 
I 
1- 
3 V 


: 
\1.5V 
I~L+0.3V 
I 
. 
I t~--- VOL 
I 
I tPHZ -+l ~ 
tPZH 
~ 
j4- 
I 


I 
--- 
VOH 
/1.5 
V 
~H 
-0.3 V 


, 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR s 10 MHz, Zo = 50 0, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 


~TEXAS 
INSTRUMENTS 


SN74LV164 
S·BIT PARALLEL·OUT 
SERIAL SHIFT REGISTER 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-J.1Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 Vat VCC = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF. R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB). and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This 8-bit parallel-out 
serial shift register is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN7 4lV164 
features AND-gated serial (A and B) inputs and an asynchronous 
clear (ClR) 
input. The gated 
serial inputs permit complete control over incoming data as a low at either input inhibits entry of the new data 
and resets the first flip-flop to the low level at the next clock pulse. A high-level 
input enables the other input, 
which then determines 
the state of the first flip-flop. Data at the serial inputs may be changed while the clock 
is high or low, provided the minimum setup time requirements 
are met. Clocking occurs on the low-to-high-Ievel 
transition 
of the clock (ClK) 
input. 


The SN74lV164 
is available in Tl's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74lV164 
is characterized 
for operation from -40°C 
to 85°C. 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


A 
1 U 14 
Vcc 


B 
2 
13 
QH 


QA 
3 
12 
QG 


QB 
4 
11 
QF 


Qc 
5 
10 
QE 
QD 
6 
9 
ClR 
GND 
7 
8 
ClK 


INPUTS 
OUTPUTS 


CLR 
CLK 
A 
B 
QA 
QB···QH 
L 
X 
X 
X 
L 
L 
L 


H 
L 
X 
X 
OAO 
OBO 
OHO 
H 
i 
H 
H 
H 
OAn 
OGn 
H 
i 
L 
X 
L 
OAn 
OGn 
H 
i 
x 
L 
L 
°An 
OGn 


0AO. 0BO. OHO • the level of OA. OB. or 0H, respectively. 
before the indicated steady-state Inputs conditions were 
established 
0An. OGn • the level of 0A or 0G before the most recent 
i trans~lon of the clock: indicates a 1-bit shift 


EPIC Is a trademark of Texas Instruments InCOrporated. 
~~':~~I=::'lIporCU~..:.:r.':~U::m:~ 
1ExAs 
IlIndllnl WWI'IIlly.ProductIon ptOCIIIIng_ 
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1_ 
,. 
toItIng 
01 all porwnlln. 


INSTRUMENTS 


POST 
OFFICE 
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TEXAS 
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SN74LV164 
8-81T PARALLEL-OUT 
SERIAL SHIFT REGISTER 


9 
SRG8 


"- 
R 
8 
C1/---+ 


1 
.., 
r 


& 
liD 
3 
2 


4 


5 


6 


10 


11 


12 


13 


ClR 


ClK 
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SN74LV164 
8-81T PARALLEL-OUT 
SERIAL SHIFT REGISTER 


typical clear, shift, and clear sequences 


•• 
ClK tJ 
!{ A --:----- 
~ 
s 
1 
~ 
-- 
••I 
_ 


ClR 
1 


1 
QA ::~ 


Qs ::j 


Qc ::~ 


J!l 
Qo ==~ 
:s 
Co:; 
QE ::~ 
0 


QF 


~~~ 
QG 


QH ::~I 
Clear 


~ 
I 


1 
I 


1 


1 


1 
I 


1 


1 
I 


1 


1 
L.rl 
1 
-------- 
-ul---......'~~= 


______ 
-I i------ 
_______ 
r1 
_ 
I 


L.JI 
LJI 
L..rl 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI> Vcc) 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCc) 
±50 mA 
Continuous output current, 10 (Vo = 0 to VCc) 
±25 mA 
Continuous current through VCC or GNO 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): 0 package 
1.25 W 
DB or PW package 
0.5 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under "recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 


2. 
This value 
is limited to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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HN74LV164 
£1-61TPARALLEL·OUT 
SERIAL SHIFT REGISTER 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC-2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-6 
mA 


10L 
Low-level output current 
6 
mA 


aWN 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical characteristics over recommended operating free-air temperature range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H - -100 
IlA 
MINto 
MAX 
VCC-0.2 


VOH 
V 


IOH--6mA 
3V 
2.4 


10L - 100 IlA 
MIN to MAX 
0.2 
VOL 
V 
IOL-6mA 
3V 
0.4 


II 
VI • VCC or GND 
3.6V 
±1 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IlA 


A1CC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vt03.6 
V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 


timing requirements over recommended ranges of supply voltage and operating free-air 
temperature (unless otherwise noted) 


VCC = 3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


tw 
Pulse duration 
CLRlow 
20 
25 
ns 
CLK high or low 
20 
25 


tsu 
Setup time. data before CLKi 
Data 
13 
16 


CLR inactive 
ns 
11 
14 


th 
Hold time, data after CLKi 
5 
5 
ns 
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SN74LV164 
8-BIT PARALLEL-OUT 
SERIAL SHIFT REGISTER 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V±O.3V 
Vcc = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


'max 
24 
75 
19 
MHz 


tpd 
ClK 
Q 
16 
29 
36 
ns 


tPHl 
ClR 
Q 
16 
29 
36 
ns 


operating characteristics, 
VCC= 3.3 V, TA = 25°C 


PARAMETER 


Cpd 
Power dissipation capacitance 


TEST CONDITIONS 


Cl. 
50 pF, 
'.10 
MHz 


~TEXAS 
INSTRUMENTS 


SN74LV164 
8·EJITPARALLEL·OUT 
SERIAL SHIFT REGISTER 


o 6V 


From Output 
1 k.Q 
S1 
o Open 


Under Test 
r~ 
CL=50pF 
1 k.Q 
(see Note A) T 


.". 
.". 
.". 


VOLTAGE WAVEFORMS 
PULSE DURATION 
-y---- 
-----2.7V 


-Ji\_1_.5_V 
__ 
~ 
•••1_.5_V 
OV 


I 
I 
I~ 
.1 
tPLH~ 
~tPHL 
I 
I 
~-VOH 
I 
!1.5V: 
1.5V 
I· 
I 
VOL 


tpHL +--.j 
~ 
tPLH 


I 
Y:":':"" 
VOH 
\1.5 
V 
T 1.5 V 


-.------.-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tPUiltpHL 
Open 


tpLZ/tpZL 
6V 


tpHZltpZH 
GND 


------, 
------- 
2.7V 


Timing 
Input 
~~5~----- 
0 V 


~I 
tsu 
th 
I 


I 
~2.7V 


___ 
)(1.5 
V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control --v 
V-----2•7V 


-Ji\ 
1.5 V 
J1'... 
1_.5_V 
0 V 


tPZL 
~ 
14- 
I 
I 
I tpLZ --.l l+- 
--j-{ 
I p_--3V 
I 
,\1.5 
V 
I 
VOL+O.3V 
, 
. 
I - 
---- 
VOL 
, 
I tPHZ 
~ 
j4- 


tPZH -+j 
j4- 
I 
1----..... 
---- 
VOH 
!1.5V 
~H-O.3V 


----. 
~---- 
- 
OV 


Output 
Waveform 
1 
S1 at6V 
(_Note 
B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Wavefonn 
1 is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Wavelonn 
2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR :510 MHz, Zo ~ 50 n, tr :52.5 ns, tf:5 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV165 
PARALLEL-LOAD 
8-BIT SHIFT REGISTER 


• 
EPlcr", (Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOlP 
(Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
< 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESOProtection Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 200 V 
Using Machine Model (C= 200 pF, R= 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


description 


The SN74lV165 is a parallel-load, 8-bit shift register designed for 2.7-V to 3.6-V VCC operation. 


When the device is clocked, data is shifted toward the serial output QH. Parallel-in access to each stage is 
provided by eight individual direct data inputs that are enabled by a low level at the SH/lD 
input. The 
SN74lV165 features a clock inhibit function and a complemented serial output QH' 


Clocking is accomplished by a low-to-high transition of the clock (ClK) input while SH/ lD is held high and clock 
inhibit (ClK INH) is held low. The functions of the ClK and ClK INH inputs are interchangeable. Since a low 
ClK input and a low-to-high transition of ClK INH accomplishes clocking, ClK INH should be changed to the 
high level only while ClK is high. Parallel loading is inhibited when SH/lD 
is held high. The parallel inputs to 
the register are enabled while SH/lD 
is held low independently of the levels of ClK, ClK INH, or SER. 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


1 U16 


2 
15 


3 
14 


4 
13 


5 
12 


6 
11 


7 
10 
8 
9 


VCC 
ClKINH 
o 
C 
B 


A 


SER 


QH 


SH/lD 
ClK 


E 
F 
G 
H 
QH 
GND 


INPUTS 
OPERATION 
SHilD 
ClK 
ClKINH 


l 
X 
X 
Parallel load 


H 
H 
X 
00 


H 
X 
H 
00 


H 
l 
i 
Shift 


H 
i 
l 
Shift 


logic diagram (positive logic) 


B 


EPIC is a trademark of Texas Instruments 
Incorporated. 
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SN74LV165 
PARALLEL-LOAD 
8-BIT SHIFT REGISTER 


Data 
Inputs 


SHiLO 
~ 
A-JHl 
_ 


I 
B 
I L 
I 
c-lfHl-- 
_ 


I 
o 
IL 
EJiTl 
I 
------------------- 


F 
I L 
I 
a-Pl 
----------_ 
HR--1: H 
1 
---------- 
_ 


~ 
Inhlblt------- 


Load 
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SN74LV165 
PARALLEL·LOAD 
8·BIT SHIFT REGISTER 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vee 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to Vee + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vee + 0.5 V 
Input clamp current, 11K(VI < a or VI > Veel 
± 20 mA 
Output clamp current, 10K (Vo < a or Vo > Veel 
± 50 mA 
Continuous 
output current, 10 (Vo = a to Veel 
± 25 mA 
Continuous 
current through Vee or GND 
± 50 mA 
Maximum 
power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.55 W 
D package 
1.30 W 
PW package 
0.5 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating condnions· 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package ThermalConsiderationsapplication 
note inthe 1994 ABT AdvancedBiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC • 2.7 V to 3.6 V 
2 
V 


Vil 
low-level 
input voltage 
IVCC=2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-6 
mA 


10l 
low-level 
output current 
6 
mA 


IJ.t/l1v 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCC* 
MIN 
TYP 
MAX 
UNIT 


VOH 
10H - -100 
IIA 
MINto 
MAX 
VCC-0.2 


IOH--6mA 
V 
3V 
2.4 


VOL 
10l - 100 IIA 
MINto 
MAX 
0.2 


10l- 
6mA 
V 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IIA 


ICC 
VI • VCC or GND, 
10-0 
3.6V 
20 
IIA 


DoICC 
One inpu1 at VCC - 0.6 V, 
Other inpu1s at VCC or GND 
3Vt03.6V 
500 
IIA 


Ci 
VI • VCC or GND 
3.3V 
2.5 
pF 
.. 
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SN74LV165 
PARALLEL·LOAD 
8-BIT SHIFT REGISTER 


t ming 
requirements 
over 
recommended 
ranges 
of 
supply 
voltage 
and 
operating 
free-air 
temperature 
(unless 
othe.rwise 
noted) 


vcc = 3.3 V 
vcc = 2.7 V 
±O.3V 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


ClK 
high or low 
20 
25 
tw 
Pulse duration 
ns 
SHllD 
low 
20 
25 


SH/lD 
high before ClKi 
15 
19 


SER before CO<i 
13 
16 
tsu 
Setup time 
ClK 
INH before CO<i 
ns 
13 
16 


Data before SH/lDi 
15 
19 


SER data after ClKi 
8 
8 
th 
Hold time 
Parallel data after SH/lDi 
ns 
8 
8 


switching 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range, 
CL = 50 pF 
(unless 
otherwise 
noted) 
(see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


fmax 
24 
75 
19 
MHz 


ClK 
20 
44 
55 


lpd 
SHllD 
QHorQH 
19 
41 
51 
ns 


H 
15 
34 
43 


operating 
characteristics, 
VCC = 3.3 V, TA = 25°C 


PARAMETER 
TESTCONDITIONS 


Cl - 50 pF, 
f - 10 MHz 
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SN74LV165 
PARALLEL-LOAD 
8-BIT SHIFT REGISTER 


From Output 
Under Test 


CL = 50 pF 


(see Note A)I 


o 6V 


S1 
o 
Openr' 
-=- 


Timing 
)(1.5 
V 
Input ----1--1 
1 


~ 
I~;: 
*1.5V 
~ 
:.:V 


TEST 
S1 
tpLH/tpHL 
Open 
tpLZ/tpZL 
6V 
tpHzltpZH 
GND 


\1.5~--- 
2.7V 
I-·----OV 


I 
1 
14 
~ 
tPHL 
I 


~ 


-VOH 
1.5V 


VOL 


Input-.i 
1.5V 


1 
I 
tPLH 
j'I 
~ 


1 


Output 
!1.5 
V 


VOLTAGE WAVEFORMS 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
The outputs are measured one at a time with one transition per measurement. 


C. 
All input pulses are supplied by generators having the following characteristics: PRR s 10 MHz. Zo = 50 n. tr s 2.5 ns, tf S 2.5 ns. 


Figure 
1. Load Circuit 
and Voltage 
Waveforms 
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SN74 LV174 
HEX O·TYPE FLlp·FLOP 
WITH CLEAR 
SCLS192A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
typical 
VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
typical 
VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESD Protection 
Exceeds 2000 V Per 
MIL-STD-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEDEC Standard JESD-17 


• 
Package Options Include Plastic 
Smail-Outline 
(D), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


0, DB, OR PW PACKAGE 
(TOP VIEW) 


ClR 
1 V 
16 
Vcc 
10 
2 
15 60 
10 
3 
14 
60 
20 
4 
13 
50 
20 
5 
12 
50 
30 
6 
11 
40 
30 
7 
10 
40 
GNO 
8 
9 
ClK 


description 


This hex D-type flip-flop 
is designed 
for 2.7-V to 3.6-V VCC operation. 


The SN7 4lV17 4 is a monolithic 
positive-edge-triggered 
flip-flop with a direct clear (ClR) 
input. Information 
at 
the data (D) inputs meeting the setup time requirements 
Is transferred 
to the outputs on the positive-going 
edge 
of the clock pulse. Clock triggering 
occurs at a particular voltage level and is not directly related to the transition 
time of the positive-going 
edge of the clock pulse. When the clock (ClK) 
input is at either the high or low level, 
the D-input signal has no effect at the output. 


The SN74lV174 
Is available 
in TI's shrink small-outline 
package 
(DB), which provides the same 110 pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74lV174 
is characterized 
for operation 
from -40°C 
to 85°C. 


INPUTS 
OUTPUT 
ClR 
ClK 
0 
Q 


L 
X 
X 
L 


H 
i 
H 
H 


H 
i 
L 
L 


H 
L 
X 
Qo 


EPIC is a trademark of Texas Instruments Incorporated. 
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SN74LV174 
HEX D-TYPE FLIP-FLOP 
WITH CLEAR 
SCLS192A- 
FEBRUARY 
1993 - REVISED 
JULY 1995 
-logic symbolt 


CLR 
9 
CLK 


3 
2 
10 
10 
1Q 
4 
5 
20 
2Q 
6 
7 
3D 
3Q 
11 
10 
40 
4Q 
13 
12 
50 
5Q 
14 
15 
60 
6Q 


10 
C1 


R 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, VCC 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 11K(V, < a or V, > Vccl 
±20 mA 
Output clamp current, 10K (Vo < a or Vo > Vccl 
±50 mA 
Continuous 
output current, 10 (Vo = a to Vccl 
±25 mA 
Continuous 
current through VCC or GNO 
±50 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): 0 package 
1.3 W 
DB package 
0.55 W 
PW package 
0.5 W 
Storage temperature 
range, Tst9 
-65°C 
to 150°C 


:j: Stresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. 
These are stress ratings only, and 


functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions' 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
~ the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package 
ThermalConsiderationsapplication 
note in the 1994 ABT Advanced 
BiGMOS 
Technology 
Data Book, literature 
number 
SCBOOO2B. 
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SN74LV174 
HEX D-TYPE FLIP-FLOP 
WITH CLEAR 
SCLS192A - FEBRUARY 1993 - REVISED JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input vo~age 
IVCC - 2.7 V to 3.6 V 
2 
V 


Vil 
low-level 
input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-6 
mA 


10l 
low-level 
output current 
6 
mA 


!>l/tN 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H --100vA 
MIN to MAX 
VCC-0.2 
VOH 
V 
IOH--6mA 
3V 
2.4 


10l -100 
vA 
MIN to MAX 
0.2 
VOL 
V 
IOl-6 
mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
vA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
vA 


A1CC 
One input at VCC - 0.6 V, 
Other Inputs at VCC or GND 
3Vt03.6V 
500 
vA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 


timing 
requirements 
over recommended 
ranges of supply 
voltage 
and operating 
free-air 
temperature (unless otherwise noted) 


VCC= 
3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


Pulse duration 
ClRlow 
20 
25 
tw 
ns 
ClK 
high or low 
20 
25 


tsu 
Setup time before ClKi 


Data 
13 
16 


ClR 
inactive 
ns 
5 
5 


th 
Hold time, data after ClKi 
5 
5 
ns 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
VCC = 3.3 V±O.3 v 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


fmax 
24 
80 
19 
MHz 


ClR 
12 
26 
33 
lpd 
ClK 
Q 
ns 
13 
33 
41 
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SN74LV174 
EX O·TYPE FLlp·FLOP 
WITH CLEAR 
SGLS192A - FEBRUARY 1993 - REVISED JULY 1995 
-operating characteristics, 
Vcc = 3.3 V,TA = 25°C 


PARAMETER 
TEST CONDITIONS 


CL • 50 pF, 
f • 10 MHz 


TEST 
S1 


tpLWtpHL 
Open 


tPLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


S1 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------"""\ 60--- 
2.7 V 


Timing 
Input 
--I~~5~-----0 V 


~I 
tsu 
th 
I 
I 
~2.7V 
__ 
......•)(1.5 V 
~ 
0V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
=X 
1 
• 
5V 
>:<1.5 
V 


2.7V 


~1.5V 
):(1.5 
V 


2.7V 
Output 


OV 
Control 
OV 
I 
I 
I 
KtPHL 
tpZL 
~ 
14- 
I 
tPLH~ 
Output 
I 
I tpLZ -.I l+- 


I 


!1.5V 
~VOH 
I 
I 
I I 
3V 
I 
Waveform 
1 
I 
\1.5 
V 
I .KL+O.3V 
I 
1.5 V 
S1 at6 
V 
I 
I 
VOL 
(see Note B) 
I 
I I 
--- 
VOL 
I 
~tPLH 
I 
I tPHZ 
~ 
j4- 


tPHL~ 
Output 
tPZH 
...., 
j4- 
I 


\1.5V 
FVOH 
I 
--- 
VOH 
Waveform 
2 
11.5V 
~H 
-0.3 
V 
1.5V 
S1 at GND 
--- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR s 10 MHz, Zo • 50 n, lr S 2.5 ns. tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one trans~ion per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCLS193A - FEBRUARY 1993 - REVISED JULY 1995 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) 2-J.LProcess 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
>2VatVCC=3.3V, 
TA = 25°C 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Small-Outline 
(OW), Shrink Small-Outline 
(DB), and Thin Shrink Small-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 U 20 
VCC 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1M 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


description 


This octal buffer/driver 
is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The 
SN74LV240 
is designed 
specifically 
to improve 
both the performance 
and density 
of 3-state 
memory 
address 
drivers, 
clock drivers, 
and bus-oriented 
receivers 
and transmitters. 


The SN74LV240 
is organized 
as two 4-bit buffers/line 
drivers 
with separate 
output-enable 
(DE) inputs. 
When 
DE is low, the device 
passes 
data from the A inputs to the Y outputs. 
When 
DE is high, the outputs 
are in the 
high-impedance 
state. 


The SN74LV240 
is available 
in Tl's shrink small-outline 
package 
(DB), which 
provides 
the same 
I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV240 
is characterized 
for operation 
from -40°C 
to 85°C. 


FUNCTION 
TABLE 
(each buffer) 


INPUTS 
OUTPUT 


OE 
A 
Y 


L 
H 
L 


L 
L 
H 


H 
X 
Z 


EPIC is a trademark 
of Texas Instruments 
Incorporated. 
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SN74LV240 
CICTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCLS193A- FEBRUARY1993- REVISEDJULY 1995 
-logic symbolt 
logic diagram (positive logic) 


10E 
10E 


2 
18 
2 
18 
1A1 
1Y1 
1A1 
1Y1 


4 
16 
1A2 
1Y2 
6 
14 
4 
16 
1A3 
1Y3 
1A2 
1Y2 
8 
12 
1A4 
1Y4 


6 
14 


1A3 
1Y3 


20E 
19 


8 
12 
1A4 
1Y4 
11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
19 
15 
5 
2A3 
2Y3 
20E 
17 
3 
2A4 
2Y4 


11 
9 
2A1 
2Y1 


tThis 
symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 
7 
13 
2A2 
2Y2 


15 
5 


2A3 
2Y3 


17 
3 
2A4 
2Y4 


ubsolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 
V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 
V to Vcc 
+ 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vcc> 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vcc> 
±50 mA 
Continuous 
output current, 10 (Vo = 0 to VcC> 
±35 mA 
Continuous 
current through Vcc 
or GND 
±70 mA 
Maximum power dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature 
range, Tstg 
-65°C 
to 150°C 


:: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 


functional operation of the device at these or any other conditions beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-vo~age 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, referto the Package Thermal Considerations application note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLS193A 
- FEBRUARY 
1993 - REVISED 
JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input vo~age 
IVCC z 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input vo~age 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output vo~age 
0 
VCC 
V 


10H 
High-level output current 
-8 
mA 


10L 
Low-level output current 
8 
mA 


At/Av 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP 
MAX 
UNIT 


IOH--1001tA 
MIN to MAX 
VCC-0.2 
VOH 
V 
IOH--8mA 
3V 
2.4 


10L - 100 J!A 
MIN to MAX 
0.2 
VOL 
V 
IOL-8mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
J!A 


10l 
Vo - VCC or GND 
3.6V 
±5 
ItA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
ItA 


~ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
500 
J!A 


Ci 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
Vo - VCC or GND 
3.3V 
8 
pF 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V±O.3V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


led 
A 
Y 
10 
21 
26 
ns 


ten 
OE 
y 
15 
28 
35 
ns 


ldis 
OE 
y 
17 
27 
33 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs enabled 
CL. 
50 pF, 


45 
IOutputs disabled 
Iz 10MHz - 
pF 
2.5 
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SN74LV240 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCLS193A - FEBRUARY 1993 - REVISED JULY 1995 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o BV 


S1 
0 Open 


14-- tw ---+I 
1 
I 


Input 
3~~~~~~~~~~~~~:~~.5~V~~~~ 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 


~1.5V 


I 
I 
tPLH~ 


1 
I 
1 
!1.5V 
I 
I 
tPHL~ 


\1.5V 


X1.5V 
I 
OV 


KtPHL 


~VOH 
I 
1.5V 


I 
VOL 


~tPLH 


FVOH1.5 V 


- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tpLtiitPHL 
Open 


tPLZ'tpZL 
BV 


tpHZ'tPZH 
GND 


______ 
, 
2.7 V 


Timing 
Input 
~~5~----- 
0 V 


~I 
tsu 
th 
I 
___ 
I 
~2.7V 
__ -.l}(1.5 V 
~ 
OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at B V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


~1.5V 
):(1.5 
V 


tPZL 
~ 
14-- 
I 
I 
I 
tPLZ--+I 


I 
\1.5V 
1 
I 
I 
I 
ItpHZ 
~ 
tpZH 
~ 
j4- 


!1.5V 


Ij4-- 
3 V 


~L+O.3VV 
---- 
OL 
~ 
I 
~H_O.3VVOH 


-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. Cl includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo = 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3-STATE OUTPUTS 
SCLSI94A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


• 
EPIC ™ (Enhanced-Performance 
Implanted 
CMOS) 2-j.LProcess 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


DB. OW, OR PW PACKAGE 
(TOP VIEW) 


10E 
1 V 
20 
VCC 
1A1 
2 
19 
20E 
2Y4 
3 
18 
1Y1 
1A2 
4 
17 
2A4 
2Y3 
5 
16 
1Y2 
1A3 
6 
15 
2A3 
2Y2 
7 
14 
1Y3 
1A4 
8 
13 
2A2 
2Y1 
9 
12 
1Y4 
GND 
10 
11 
2A1 


description 


This octal buffer/line driver is designed for 2.7-V to 3.6-V VCC operation. 


The SN74LV244 is designed specifically to improve both the performance and density of 3-state memory 
address drivers, clock drivers. and bus-oriented receivers and transmitters. 


The SN74LV244 is organized as two 4-bit line drivers with separate output-enable (OE) inputs. When OE is low, 
the device passes data from the A inputs to the Y outputs. When OE is high, the outputs are in the 
high-impedance state. 


The SN74LV244 is available in TI's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN74LV244 is characterized for operation from -40·C to 8SoC. 


FUNCTION 
TABLE 
(each buffer) 


INPUTS 
OUTPUT 
OE 
A 
Y 
l 
H 
H 
l 
l 
l 


H 
X 
Z 


EPIC is a trademark 
of Texas Instruments 
incorporated. 
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._WIII'Illty._~_nol~_ 
lIItInQoI •• ...- 
~1ExAs 
INSTRUMENTS 


POST 
OFFICE 
BOX 
855303 
• 
DAllAS. 
TEXAS 
75265 


SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
,CLS194A - FEBRUARY1993- REVISEDJULY 1995 


logic symbolt 
logic diagram (positive logic) 


10E 
10E 


2 
18 
2 
18 


1A1 
1Y1 
1A1 
1Y1 


4 
16 
1A2 
1Y2 
6 
14 
4 
16 
1Y2 
1A3 
1Y3 
1A2 
8 
12 
1A4 
1Y4 


6 
14 


1A3 
1Y3 


20E 
19 


8 
12 
1A4 
1Y4 
11 
9 
2A1 
2Y1 
13 
7 
2A2 
2Y2 
19 
15 
5 
20E 
2A3 
2Y3 
17 
3 
2A4 
2Y4 


11 
9 
2A1 
2Y1 


tThis 
symbol is in accordance 
with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 
13 
7 
2A2 
2Y2 


15 
5 
2A3 
2Y3 


17 
3 
2A4 
2Y4 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to VCC + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±35 mA 
Continuous current through Vcc or GND 
±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 
* Stresses beyond those listed under "absolute maximum ratings' may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions' 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded n the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is celculated using a junction temperature 
of 150'C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 
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SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCLS194A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC - 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-8 
mA 


10L 
Low-level output current 
8 
mA 


Iit/tJ.v 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 
VOH 
V 
IOH--8mA 
3V 
2.4 


10L - 100 IlA 
MIN to MAX 
0.2 
VOL 
V 
IOL-8mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6 V 
±1 
IlA 


102 
Vo - VCC or GND 
3.6V 
±5 
IlA 


Ice 
VI - Vee 
or GND. 
10-0 
3.6V 
20 
IlA 


AICC 
One input at VCC - 0.6 V. 
Other inputs at VCC or GND 
3 Vt03.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
3 
pF 


Co 
Vo - VCC or GND 
3.3 V 
8 
pF 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V±O.3 v 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


too 
A 
y 
10 
19 
24 
ns 


ten 
OE 
y 
14 
26 
33 
ns 


ldis 
OE 
y 
15 
26 
32 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per buffer/driver 
IOutputs enabled 
CL - 50 pF, 
40 
IOutputs disabled 
f_l0 
MHz 
- 
pF 
4 
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SN74LV244 
OCTAL BUFFER/DRIVER 
WITH 3·STATE OUTPUTS 
SCLS194A - FEBRUARY 1993 - REVISED JULY 1995 


o 6V 


From Output 
1 kn 
S1 
o Open 


Under Test 
r 


D 


CL = SOpF 
1 kn 
(see Note A) T 


-=- 
-=- 
-=- 


TEST 
S1 


tpLH'tpHL 
Open 


tPLZitpZL 
6V 


tpHZ'tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
2.7 V 


Timing 
Input 
;f(:S.::: 
0 V 


~I 
tsu 
th 
I 


I 
~2.7V 


___ 
}(1.SV 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


=:>:<1.SV 
X1.SV 


2.7V 


~1.SV 
):(1.S 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
I 
I 
H-tPHL 
tPZL 
-., 
14- 
I 
I 
tPLH~ 
Output 
I 
I 
tPLZ--.I 
~ 
3V 
I 
!1.5V 
~VOH 
i\ 
I 
I 
Waveform 
1 
~L+0.3VV 
i 
1.SV 
S1 at 6V 
11.SV 
I 
I 
I 
VOL 
(see Note B) 
I 
I 
---- 
OL 
I 
~tPLH 
I 
I tpHZ -+I 
~ 
tPHL~ 
Output 
tpZH -+J 
i4- 
I 


\1.SV 
FVOH 
Waveform 
2 
/1.SV 
~H_O.3VVOH 
1.S V 
S1 atGND 
- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NON INVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR s 10 MHz, Zo • 50 Q, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 
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SN74LV245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
SCLS075C - JANUARY 1991 - REVISED JULY 1995 


• 
EPIC'" 
(Enhanced-Performance 
Implanted 
CMOS) 2-~ Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2V atVcc = 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW). Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal bus transceiver 
is designed 
for 2.7-V to 3.6-V Vcc operation. 


The SN74LV245 is designed for asynchronous 
communication 
between data buses. The device transmits 
data 
from the A bus to the 8 bus or from the 8 bus to the A bus. depending 
upon the logic level at the direction-eontrol 
(DIR) input. The output-enable 
(OE) input can be used to disable the device so the buses are effectively 
isolated. 


The SN74LV245 is available 
in TI's shrink small-outline 
package 
(08), which provides the same 1/0 pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74LV245 is characterized 
for operation 
from -40°C to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


DIR 
1 V 
20 
VCC 
A1 
2 
19 
OE 
A2 
3 
18 
81 
A3 
4 
17 
82 
A4 
5 
16 
83 
AS 
6 
15 
84 
A6 
7 
14 
85 
A7 
8 
13 
86 
A8 
9 
12 
87 
GND 
10 
11 
88 


INPUTS 
OPERATION 
OE 
DIR 


L 
L 
B data to A bus 


L 
H 
A data to B bus 


H 
X 
Isolation 


EPIC is a trademark of Texas Instruments 
Incorporated. 
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SN74LV245 
(ICTAL 
BUS TRANSCEIVER 
V/ITH 3-STATE OUTPUTS 
SI)LS075C- 
JANUARY 
1991 - REVISED 
JULY 1995 
• 


19 
"- 
G3 
1 
"- 
L 
3EN1[BA] 


3EN2[AB] 


2 
, 
r 
18 
L 
'71 
-.J" 
t> 
2'7 
3 
17 


4 
16 


5 
~ 
15 


6 
14 


7 
~ 
13 


8 
12 


9 
~ 
11 


B1 
2 
A1 


B2 


B3 


B4 


B5 


B6 


B7 


B8 


t This symbol is in accordance with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


clbsolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI: Except 1/0 ports (see Note 1) 
-0.5 
V to Vcc + 0.5 V 
1/0 ports (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Output 
voltage 
range, Va (see Notes 
1 and 2) 
-0.5 
V to Vcc + 0.5 V 
Input clamp 
current, 
11K(VI < 0 or VI > Vccl 
±20 
mA 
Output 
clamp current, 
10K(Va < 0 or Va > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Va = 0 to Vccl 
±35 
mA 
Continuous 
current 
through 
Vcc or GND 
± 70 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.55 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


~ Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 


implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


~IOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output c1amjrCurrent ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 
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SN74LV245 
OCTAL BUS TRANSCEIVER 
WITH 3·STATE OUTPUTS 
SCLS075C-JANUARY 
1991 - REVISED 
JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC ~ 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC - 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output vo~age 
0 
VCC 
V 


10H 
High-level output current 
-8 
mA 


10L 
Low-level output current 
8 
mA 


at/av 
Input transition rise or fall rate 
0 
50 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 
VOH 
V 
10H --8 
mA 
3V 
2.4 


10L - 100 IIA 
MIN to MAX 
0.2 
VOL 
V 
IOL-8mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IIA 


10Z; 
Vo - VCC or GND 
3.6V 
±5 
IIA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IIA 


.t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IIA 


Ci 
IControl inputs 
VI - VCC or GND 
3.3V 
2.5 
pF 


Cio 
IAor 
B ports 
Vo - VCC or GND 
3.3V 
7 
pF 


t For conditions shown as MIN or MAX, use the appropriate values under recommended 
operating conditions. 


; For I/O ports, the parameter 
10Z Includes the input leakage current. 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


too 
AorB 
BorA 
8 
16 
20 
ns 


len 
OE 
AorB 
13 
23 
29 
ns 


'dis 
OE 
AorB 
14 
25 
31 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per transceiver 
IOutputs enabled 
CL - 50 pF, 
36 
IOutputs disabled 
f-l0MHz 
- 
pF 
4 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


HN74LV245 
OCTAL BUS TRANSCEIVER 
WITH 3-STATE OUTPUTS 
~CLS075C-JANUARY 
1991 - REVISED 
JULY 1995 
• 


o av 


From Output 
1 kn 
S1 
o Open 


Under Test 
r' 


CL=50pF 
1 kn 
(see Note A) T 


-=- 
-=- 
-=- 


TEST 
S1 


tPLH!tPHL 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


Timing 
Input -------X1•5 
V 
2.7 V 


------.,'------- 
OV 
~I 
tsu 
th 
I 


I 
'\!I:"::- 2.7 V 
__ 
....•)(1.5 V 
~ 
0V 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
X1•5V 


2.7V 


=:>.(1.5 
V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
I 
I 
KtPHL 
tPZL 
~ 
14- 
I I 
tPLH~ 
Output 
I 
: tPLZ-+I 
j4- 
3V 
I 
!1.5V 
I 
~VOH 
1\ 
I 
I 
Waveform 
1 
~L+O.3VV 
I 
I 
1.5V 
S1 ataV 
11.5V 
I 
I 
VOL 
(see Note B) 
I 
I 
---- 
OL 
I 
~tPLH 
I 
I tpHZ 
~ 
~ 
tPHL~ 
Output 
tPZH 
..., 
j4- 
I 


\1.5 
V 
FVOH 
Waveform 
2 
!1.5V 
~;_O.3VVOH 
1.5 V 
S1 atGND 
-- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


tJOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 Is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR s 10 MHz, Zo • 50 0. tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 
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SN74LV273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 
SCLS195A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


• 
EPIC ™ 
(Enhanced-Performance 
Implanted 
CMOS) 2-1J.Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 


• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO·17 


• 
Package Options Include Plastic 
Small-Outline 
(OW), Shrink Small-Outline 
(OB), and Thin Shrink Small-Outline 
(PW) 
Packages 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


ClR 
1 V 
20 
VCC 
10 
2 
19 80 
10 
3 
18 80 
20 
4 
17 70 
20 
5 
16 70 
30 
6 
15 60 
30 
7 
14 60 
40 
8 
13 50 
40 
9 
12 50 


GNO 
10 
11 ClK 


description 


This octal D-type flip-flop is designed for 2.7-V to 3.6-V Vcc 
operation. 


The SN74lV273 
is a positive-edge-triggered 
flip-flop with a direct clear (ClR) 
input. Information at the data (D) 
inputs meeting the setup time requirements 
is transferred 
to the Q outputs on the positive-going 
edge of the 
clock pulse. Clock triggering occurs at a particular voltage level and is not directly related to the transition time 
of the positive-going 
pulse. When the clock (ClK) 
input is at either the high or low level, the D-input signal has 
no effect at the output. 


The SN74lV273 
is available in TI's shrink small-outline 
package (DB), which provides the same I/O pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-eircuit-board 
area. 


The SN74lV273 
is characterized 
for operation from -40°C 
to 85°C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 
ClR 
ClK 
0 
Q 


l 
X 
X 
l 


H 
t 
H 
H 


H 
t 
l 
L 


H 
L 
X 
00 


EPIC Is a trademark 
of Texas Instruments 
Incorporated. 
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~iN74LV273 
OCTAL O·TYPE FLlp·FLOP 
WITH CLEAR 
SCLS195A 
- FEBRUARY 
1993 - REVISED 
JULY 1995 
• 


1 
~ R 
11 
L 
C1 
I:., 


2 
3 
10 
4 
5 


7 
6 


8 
9 


13 
12 


14 
15 


17 
18 


18 
19 


ClR 
ClK 


50 


13 


60 


14 
70 


17 
80 


18 


2 
5 
1Q 
2Q 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):t: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc 
+ 0.5 V 
Input clamp current, 11K(VI < 0 or VI > Vcc) 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCC) 
±50 mA 
Continuous output current, '0 (Vo = 0 to Vccl 
±25 mA 
Continuous current through VCC or GND 
±50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


:t Stresses 
beyond 
those listed under "absolute 
maximum 
ratings" may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods may affect device 
reliability. 


~ OTES: 
1. 
The input and output 
negative-voltage 
ratings may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 
2. 
This value 
is limited 
to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package Thermal Considerations application 
note in the 1994 ABT Advanced BiCMOS Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LV273 
OCTAL D-TYPE FLIP-FLOP 
WITH CLEAR 
SCLS195A - FEBRUARY 1993 - REVISED JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC-2.7Vt03.6V 
2 
V 


VIL 
Low-level input voltage 
IVCC = 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output vo~age 
0 
VCC 
V 


10H 
High-level output current 
-6 
mA 


10L 
Low-level output current 
6 
mA 


atlav 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H - -100 
IlA 
MIN to MAX 
VCC-0.2 
VOH 
V 
IOH--6mA 
3V 
2.4 


10L - 100 IlA 
MINto 
MAX 
0.2 
VOL 
V 
IOL-6 
mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
IlA 


ICC 
VI - VCC or GND, 
10-0 
3.6V 
20 
IlA 


l>ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6V 
500 
IlA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 


timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 3.3 V 
VCC=2.7V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


CLR low 
20 
25 
tw 
Pulse duration 
ns 
CLK high or low 
20 
25 


Setup time before CLKi 
Data 
16 
20 
tsu 
CI:R inactive 
ns 
5 
5 


th 
Hold time, data after CLKi 
5 
5 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
= 3.3 V±O.3 
V 
VCC = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


fmax 
90 
19 
MHz 


!pd 
CLK 
Q 
12 
25 
31 
ns 


tpHL 
CLR 
Q 
13 
26 
33 
ns 
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()N74LV273 
()CTAL O·TYPE FLlP·FLOP 
NITH CLEAR 
SCLS195A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


[ 


:>perating 
characteristics, 
VCC = 3.3 V, TA = 25°C 


I 


PARAMETER 


Cpd 
Power dissipation capacitance 
per flip-flop 


TEST CONDITIONS 


CL=50pF, 
f.10MHz 


TEST 
Sl 


tPLWtpHL 
Open 


tpLZltpZL 
6V 


tPHZItPZH 
GND 


From Output 
Under Test 


CL = 50 pF 
(see Note A) T 


o 6V 


Sl 
0 Open 


------, 
~------ 
2.7V 
)(1.5 
V 
------·1'------- 
OV 
L. 
~ 
J 


~ 
___ 
I 
~2.7V 
___ X1•5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
VOLTAGE WAVEFORMS 
PULSE DURATION 


=:):(1.5 
V 
X1.5V 


2.7V 


=:):(1.5 
V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
I 
1 


KtPHL 
tpZL 
~ 
14- 
I 
1 
tPLH~ 
Output 
I 
: 
tPLZ-+l 
~ 
3V 
I 
!1.5V 
~VOH 
'\ 
I 
I 
Waveform 
1 
K:,.b...+~~VOL 
: 
1.5V 
Sl at6 
V 
11.5V 
I 
I 
I 
VOL 
(see Note B) 
I 
I 
~ 
I 
I4--+f-tPLH 
I 
1tPHZ 
--+I 
tPHL~ 
Output 
tPZH 
~ 
j4- 
I 


\1.5 
V 
Y;;;VOH 
Waveform 
2 
/1.5 
V 
~H_O.3VVOH 
1.5V 
Sl atGND 
--- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and jig capac~ance. 


B. 
Waveform 
1 is for an output w~h internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h internal cond~ions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one trans~ion per measurement. 


Figure 1. Load Circuit and Voltage Waveforms 


~TEXAS 
INSTRUMENTS 


SN74LV373 
OCTAL TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS196A 
- FEBRUARY 
1993 - REVISED 
JULY 1995 


• 
EPIC TII. (Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOLP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at VCC = 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO·17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal transparent D-type latch is designed for 2.7-V to 3.6-V Vcc operation. 


While the latch-enable (LE) input is high, the Q outputs follow the data (D) inputs. When LE is taken low, the 
Q outputs are latched at the logic levels set up at the 0 inputs. 


A buffered output-enable (DE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or the high-impedance state. In the high-impedance state, the outputs neither load nor drive 
the bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus 
lines without need for interface or pullup components. 


DE does not affect the internal operations of the latches. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN74LV373 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-eircuit-board area. 


The SN74LV373 is characterized for operation from -40°C to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW} 


DE 
1 U 20 
VCC 
10 
2 
19 
SO 
10 
3 
18 
SO 
20 
4 
17 
70 
20 
5 
16 
70 
30 
6 
15 
60 
30 
7 
14 
60 
40 
8 
13 
50 
40 
9 
12 
50 
GNO 
10 
11 
LE 


FUNCTION 
TABLE 
(each 
latch) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


EPIC is a trademark 
of Texas Instruments 
InCOrporated. 
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SN74LV373 
OCTAL TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS196A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


logic symbolt 


OE 
1 


11 
LE 


3 
2 
10 
10 
V 
1Q 
4 
5 
20 
2Q 
7 
6 
30 
3Q 
8 
9 
40 
4Q 
13 
12 
50 
5Q 
14 
15 
60 
6Q 
17 
16 
70 
7Q 
18 
19 
80 
8Q 


t This symbol 
is in accordance 
with ANSIIIEEE 
Std 91-1984 
and 


IEC Publication 
617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply 
voltage 
range, VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to Vcc 
+ 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to VCC + 0.5 V 
Input clamp 
current, 
11K(VI < 0 or VI > Vccl 
±20 
mA 
Output 
clamp current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to VCC) 
±35 
mA 
Continuous 
current 
through 
VCC or GND 
±70 
mA 
Maximum 
power 
dissipation 
at TA = 55°C 
(in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage 
temperature 
range, Tsl9 
-65°C 
to 150°C 
* Stresses 
beyond those listed under ·absolute 
maximum 
ratings· 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
·recommended 
operating 
conditions· 
is not 


implied. 
Exposure 
to absolute-maximum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
This value 
is limited 
to 4.6 V maximum. 
3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace leng1h of 750 mils. 


For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 


Data Book, 
literature 
number 
SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply 
voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level 
input voltage 
IVCC •• 2.7 V to 3.6 V 
2 
V 


VIL 
Low-level 
input voltage 
IVCC •• 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output 
voltage 
0 
VCC 
V 


IOH 
High-level 
output 
current 
-8 
mA 


IOL 
Low-level 
output current 
8 
mA 


At/Av 
Input transition 
rise or fall rate 
0 
100 
nslV 


TA 
Operating 
free-air 
temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 
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SN74LV373 
OCTAL TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
selS1 
geA - 
FEBRUARY 
1993 - 
REVISED 
JULY 
1995 


electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
vcct 
MIN 
TYP 
MAX 
UNIT 


10H --100vA 
MIN to MAX 
Vcc-0.2 
VOH 
V 
IOH--8mA 
3V 
2.4 


IOL-l00vA 
MIN to MAX 
0.2 
VOL 
V 
IOL-8mA 
3V 
0.4 


II 
VI_ 
VCC or GND 
3.6V 
±1 
vA 


10Z 
Va - VCC or GND 
3.6V 
±5 
vA 


ICC 
VI- 
VCC or GND, 
10-0 
3.6V 
20 
vA 


AICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3 Vto 3.6 V 
500 
vA 


Ci 
VI - VCC or GND 
3.3V 
2.5 
pF 


Co 
Va· 
VCC or GND 
3.3V 
7 
pF 


timing 
requirements 
over recommended 
ranges of supply 
voltage 
and operating 
free-air 
temperature (unless otherwise noted) 


Vcc= 
3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE high 
20 
25 
ns 


tsu 
Setup time, data belore LEJ. 
IHigh or low 
10 
13 
ns 


th 
Hold time, data after LEJ. 
IHigh or low 
10 
10 
ns 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc 
=3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 
0 
11 
25 
31 
lpd 
LE 
Q 
ns 
15 
29 
36 


ten 
OE 
Q 
15 
29 
36 
ns 


!elis 
OE 
Q 
15 
29 
36 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capac~ance per latch 
IOutputs enabled 
CL - 50 pF, 
47 
IOutputs disabled 
1-10 
MHz 
- 
pF 
29 


~TEXAS 
INSTRUMENTS 
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SU74LV373 
o ~TAL TRANSPARENT D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
sc _S196A - FEBRUARY 1993 - REVISED JULY 1995 
- 


From Output 
Under Test 


CL = 50 pF 


(see Note A) T 


o 6V 


S1 
0 
Open 


14-- tw ----+I 


I 
1 


Input 
3~~~~~~~~~~~:~~1~.5~V~~~= 
:.: 
V 


VOLTAGE WAVEFORMS 
PULSE DURATION 
--v---- 
-----2.7V 


---.lj\ •. 
1_.5_V_ •••••~ 
.•.•1_.5_V 
0 V 


1 
1 
1- 
_I 
tPLH~ 
~tPHL 


1 
1 
~-VOH 


1 
!1.5V: 
1.5 V 
I, 
I 
VOL 


tPHL -l.--.i 
I4--+J- 
tPLH 


1 
~I 
VOH 
\1.5 
V 
T 1.5V 
. 
- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
S1 


tPLH/tpHL 
Open 


tPLZ/tpZL 
6V 


tpHz/tpZH 
GND 


------, 
------ 
2.7V 


Timing 
Input 
~(:5.:::----- 
0 V 


~ 
1 
tau 
th 
1 
---I 
~2.7V 
__ ---'X 
1 


• 
5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control --v 
X----- 
2.7V 
---.lj\ 
1.5 V 
I .•.. 
1_.5_V 
0 V 


tpZL 
~ 
14- 
I 
1 I tpLZ -.I I+- 
---I -\1.5 
V I ~Y;-OL-+-O-.3-V v 
3 
V 
I 
. 
I f:~--- 
OL 


I 
1 tPHZ 
~ 
j4- 


tpZH 
-., 
j4- 
I 


1 
---- 
•••••• 
---- 
VOH 
!1.5V 
~H-O.3V 


___ 
..I, 
•••-- 
0 V 


Output 
Waveform 
1 
S1 at 6 V 
(aee Note B) 


Output 
Waveform 
2 
S1atGND 
(aeeNote 
B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo. 50 n,tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN74LV374 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLSI97A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-p.Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 
• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 


• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Smail-Outline 
(DB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal edge-triggered 
D-type flip-flop is designed 
for 2.7 -V to 3.6-V VCC operation. 


The 
SN74lV374 
features 
3-state 
outputs 
designed 
specifically 
for driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 
This 
device 
is particularly 
suitable 
for 
implementing 
buffer 
registers, 
1/0 ports, 


bidirectional 
bus drivers, and working registers. 


On the positive transition 
of the clock (ClK) 
input, the Q outputs are set to the logic levels set up at the data 
(D) inputs. 


A buffered output-enable 
(OE) input can be used to place the eight outputs in either as normal logic state (high 
or low logic levels) or high-impedance 
state. In the high-impedance 
state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance 
state and the increased drive provide the capability to drive bus lines 
without need for interface 
or pUliup components. 


OE does not affect internal operations 
of the latch. Old data can be retained or new data can be entered while 
the outputs are in the high-impedance 
state. 


The SN74lV374 
is available in TI's shrink small-outline 
package (DB), which provides the same 1/0 pin count 
and functionality 
of standard small-outline 
packages 
in less than half the printed-circuit-board 
area. 


The SN74lV374 
is characterized 
for operation 
from -40°C 
to 85°C. 


DB, OW, OR PW PACKAGE 
{TOP VIEW) 


OE 
1 U 
20 
Vcc 
1Q 
2 
19 
SQ 
10 
3 
18 
80 
20 
4 
17 
70 
2Q 
5 
16 
7Q 


3Q 
6 
15 
6Q 
30 
7 
14 
60 
40 
8 
13 
50 
4Q 
9 
12 
5Q 
GNO 
10 
11 
ClK 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 
OE 
ClK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


EPIC is a trademark of Texas Instruments InCOrporated. 
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SN74LV374 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
V11TH3-STATE OUTPUTS 
SGLSI97A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 
- 


1 
"- 
EN 


11 
C1, 
,.. 


3 
2 
10 
V 
4 
5 


7 
6 


8 
9 


13 
12 


14 
15 


17 
16 


18 
19 


t This symbol 
is in accordance 
with ANSI/IEEE 
Std 91-1984 
and 
IEC Publication 
617-12. 


EJbsolutemaximum ratings over operating free-air temperature range (unless otherwise noted)* 


Supply 
voltage 
range, 
VCC 
-0.5 
V to 4.6 V 
Input voltage 
range, 
VI (see Note 1) 
-0.5 
V to VCC + 0.5 V 
Output 
voltage 
range, Vo (see Notes 
1 and 2) 
-0.5 
V to Vcc 
+ 0.5 V 
Input clamp 
current, 
11K(VI < 0 or VI > Vccl 
±20 
mA 
Output 
clamp 
current, 
10K (Vo < 0 or Vo > Vccl 
±50 
mA 
Continuous 
output 
current, 
10 (Vo = 0 to Vccl 
±35 
mA 
Continuous 
current 
through 
VCC or GND 
± 70 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 


; Stresses 
beyond those listed under "absolute 
maximum 
ratings" 
may cause permanent 
damage 
to the device. These are stress ratings only, and 
lunctional 
operation 
01 the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maximum-rated 
conditions 
lor extended 
periods 
may affect device 
reliability. 


NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output clamp-current 
ratings 
are observed. 
2. 
This value 
is limited to 4.6 V maximum. 


3. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 


For more information, 
relertothe 
Package 
Thermal Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN74LV374 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
SCLS197 A - FEBRUARY 1993 - REVISED JULY 1995 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply vo~age 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
I VCC .2.7 
V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC=2.7Vt03.6V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


10H 
High-level output current 
-8 
mA 


10L 
Low-level output current 
8 
mA 


dtldv 
Input transition rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


electrical 
characteristics 
over recommended operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H· 
-100.,A 
MIN to MAX 
VCC-0.2 
VOH 
V 
10H --BmA 
3V 
2.4 


10L· 
100.,A 
MIN to MAX 
0.2 
VOL 
V 
IOL-8mA 
3V 
0.4 


II 
VI - VCC or GND 
3.6V 
±1 
.,A 


10Z 
Vo - VCC or GND 
3.6 V 
±5 
p.A 


Icc 
VI - VCC or GND, 
10.0 
3.6V 
20 
p.A 


t.ICC 
One input at VCC - 0.6 V, 
Other inputs at VCC or GND 
3Vt03.6 
V 
500 
p.A 


Ci 
VI = VCC or GND 
3.3V 
2.5 
pF 


Co 
Vo - VCC or GND 
3.3V 
7 
pF 


timing 
requirements 
over recommended 
ranges of supply 
voltage and operating 
free-air 
temperature (unless otherwise noted) 


Vcc = 3.3 V 
VCC = 2.7 V 
±0.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


tw 
Pulse duration, CLK high or low 
20 
25 
ns 


tsu 
Setup time before CLKi 
IHigh or low 
13 
16 
ns 


th 
Hold time, data after CLKi 
5 
5 
ns 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc = 3.3 V ± 0.3 V 
VCC = 2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


fmax 
24 
75 
19 
MHz 


lpd 
CLK 
Q 
14 
30 
38 
ns 


ten 
OE 
Q 
15 
29 
36 
ns 


!dis 
OE 
Q 
15 
29 
36 
ns 


-!/}TEXAS 
INSTRUMENTS 


SN74LV374 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
ITH 3-STATE OUTPUTS 
SGLS197A- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 
- 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 
IOutputs enabled 
52 


Cpd 
Power dissipation capacitance 
per flip-flop 
CL. 
50 pF. 
f=10MHz 
I--- 
pF 
IOutputs disabled 
34 


o SV 


From Output 
1 kO 
$1 
o Open 


Under Test 
r 


D 


CL = 50 pF 
1 kO 
(see Note A)I 


-= 
-= 
-= 


TEST 
S1 


tPLWtpHL 
Open 


tpLZ/tpZL 
6V 


tpHzltpZH 
GND 


VOLTAGE WAVEFORMS 
PULSE DURATION 


------, 
2.7 V 


TimIng 
Input 
~{~5~----- 
0 V 
I.. 
.1.. 
~ 
Itsurth 
I 
I 
I 


---I 
~2.7V 


__ 
~'j(1.5V 
~ov 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


~1.5V 
):(1.5 
V 


2.7V 


==>(1.5 
V 
):(1.5 
V 


2.7 V 
Output 


OV 
Control 
OV 
I 
II 
~ 
tpZL -+J 
l+- 
I 
tPLH 
~ 
I 
I 
tpHL 
I 
I tPLZ--+I 
I 
Output 
j4- 
3V 
I 
I 
~VOH 
Waveform 
1 
I 
\1.5V 
: 
~!....+~~VOL 
I 
!1.5V 
: 
1.5V 
S1 atS V 
I 
I 
I 
VOL 
(see Note B) 
I 
I 
I 
~tPLH 
I 
I tPHZ 
~ 
~ 
tPHL --i4---.j 


Output 
tPZH 
~ 
~ 
I 


\1.5 
V 
Y;;;VOH 
Waveform 
2 
/1.5V 
~H_O.3VVOH 
1.5V 
S1 atGND 
-- 
VOL 
(see Note B) 
-OV 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NON INVERTING OUTPUTS 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL Includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output wnh internal conditions such that the output is high except when disabled by the output control. 


C. 
All Input pulses are supplied by generators having the following characteristics: 
PRR S 10 MHz, Zo • 50 n, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time wnh one transnion per measurement. 


~1ExAs 
INSTRUMENTS 


SN74LV573 
OCTAL TRANSPARENT D·TYPE LATCH 
WITH 3·STATE OUTPUTS 
SCLS19BA - FEBRUARY 1993 - REVISED JULY 1995 


• 
EPICTM (Enhanced-Performance 
Implanted 
CMOS) 2-11Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 Vat VCC = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 V at Vcc = 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL·STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO·17 


• 
Package Options Include Plastic 
Smail-Outline 
(OW), Shrink Small·Outline 
(DB), and Thin Shrink Small-Outline 
(PW) 
Packages 


description 


This octal transparent 
D-type 
latch is designed 
for 2.7-V to 3.6-V Vcc 
operation. 


The 
SN74LV573 
features 
3-state 
outputs 
designed 
specifically 
for driving 
highly 
capacitive 
or relatively 
low-impedance 
loads. 
This 
device 
is particularly 
suitable 
for 
implementing 
buffer 
registers, 
I/O 
ports, 
bidirectional 
bus drivers, 
and working 
registers. 


While the latch-enable 
(LE) input is high, the Q outputs 
follow 
the data (D) inputs. 
When 
LE is taken 
low, the 
Q outputs 
are latched 
at the logic levels set up at the D inputs. 


A buffered 
output-enable 
(OE) input can be used to place the eight outputs 
in either a normal 
logic state (high 
or low logic levels) or high-impedance 
state. In the high-impedance 
state, the outputs 
neither 
load nor drive the 
bus lines significantly. 
The high-impedance 
state and increased 
drive provide 
the capability 
to drive bus lines 
without 
need for interface 
or pullup components. 


OE does not affect the internal 
operations 
of the latches. 
Old data can be retained 
or new data can be entered 
while the outputs 
are in the high-impedance 
state. 


The SN74LV573 
is available 
in TI's shrink small-outline 
package 
(DB), which 
provides 
the same 
I/O pin count 
and functionality 
of standard 
small-outline 
packages 
in less than half the printed-circuit-board 
area. 


The SN74LV573 
is characterized 
for operation 
from -40°C 
to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 V 
20 
VCC 
1D 
2 
19 
10 
2D 
3 
18 
20 
3D 
4 
17 
30 
4D 
5 
16 
40 
5D 
6 
15 
50 
6D 
7 
14 
60 
7D 
8 
13 
70 
8D 
9 
12 
80 
GND 
10 
11 
LE 


FUNCTION TABLE 
(each latch) 


INPUTS 
OUTPUT 


OE 
LE 
0 
Q 


L 
H 
H 
H 


L 
H 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


EPIC Is a trademark of Texas Instruments InCOrporated. 
=~~.:~~ 
::'7.:\\:.lIpor":::''': :g~~m: 
ltanclanl w••• nty. Production 
procMI!ng _ 
not _~Iy 
Includl 
taotlngoflHporam_ 
~TEXAS 
INSTRUMENTS 


SN74LV573 
OCTALTRANSPARENTD~YPELATCH 
WITH 3·STATE OUTPUTS 
SCLSI98A- 
FEBRUARY 
1993 - REVISED 
JULY 1995 


gic symbolt 


OE 
1 


11 
LE 


2 
19 
10 
10 
1Q 
3 
18 
20 
2Q 
4 
17 
3D 
3Q 
5 
16 
40 
4Q 
6 
15 
50 
5Q 
7 
14 
60 
6Q 
8 
13 
70 
7Q 
9 
12 
80 
8Q 


t This symbol is in accordance with ANSIIIEEE 
Std 91-1984 and 
IEC Publication 617-12. 


2 bsolute maximum ratings over operating free-air temperature range (unless otherwise noted)i 


Supply voltage range, VCC 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to VCC + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vccl 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > Vccl 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vccl 
±35 mA 
Continuous current through Vcc or GND 
±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
OW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
..•.........••••............••••.....•....•••..•.. 
-65°C to 150°C 


:j: Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded ij the input and output clamp-current 
ratings are observed. 
2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


Ivcc 
Supply voltage 
2.7 
3.3 
3.6 
V 


IVIH 
High-level input voltage 
IVCC· 
2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input vo~age 
IVCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Va 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-8 
mA 


IOL 
Low-level output current 
8 
mA 


At/AY 
Input transition rise or fall rate 
0 
100 
nslY 


TA 
Operating free-air temperature 
-40 
85 
·C 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


SN74LV573 
OCTAL TRANSPARENT 
D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
SCLS198A 
- FEBRUARY 
1993 - REVISED 
JULY 1995 


electrical 
characteristics 
over recommended 
operating 
free-air temperature 
range (unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


10H· 
-100 
IlA 
MIN to MAX 
Vee-0.2 
VOH 
V 
IOH--8mA 
3V 
2.4 


10L· 
100 /lA 
I 
MIN to MAX 
0.2 
VOL 
V 
10L- 
8mA 
3V 
0.4 


II 
VI_ Vee 
or GND 
3.6V 
±1 
/lA 


10Z 
Vo • Vee 
or GND 
3.6V 
±5 
/lA 


Ice 
VI - Vee 
or GND, 
10-0 
3.6V 
20 
/lA 


Alec 
One input at Vee 
- 0.6 V, 
Other inputs at Vee 
or GND 
3 Vt03.6 
V 
500 
/lA 


ei 
VI • Vee 
or GND 
3.3V 
2.5 
pF 


Co 
Vo - Vee 
or GND 
3.3V 
7 
pF 


timing 
requirements 
over recommended 
ranges of supply 
voltage 
and operating 
free-air 
temperature (unless otherwise noted) 


Vcc 
= 3.3 V 
VCC=2.7V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


tw 
Pulse duration, LE high 
20 
25 
ns 


tsu 
Setup time, data before LEt 
10 
13 
ns 


th 
Hold time, data after LEt 
8 
8 
ns 


switching characteristics over recommended operating free-air temperature range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
Vcc= 
3.3 V±O.3 v 
Vcc= 
2.7 V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


D 
11 
29 
36 
tpd 
Q 
ns 
LE 
15 
30 
38 


ten 
OE 
Q 
13 
26 
33 
ns 


!dis 
OE 
Q 
15 
32 
39 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


epd 
Power dissipation capacitance 
per latch 
IOutputs enabled 
eL - 50 pF, 
30 
IOutputs disabled 
f= 10 MHz 
- 
pF 
14 


~TEXAS 
INSTRUMENTS 


,)N74LV573 
C)CTALTRANSPARENT D-TYPE LATCH 
WITH 3-STATE OUTPUTS 
nCLS19BA- 
FEBRUARY 
1993- 
REVISED 
JULY 1995 


[ 


From Output 
Under Test 


CL=50pF 


(see Note A) T 


o 6V 


51 
0 Open 


VOLTAGE WAVEFORMS 
PULSE DURATION 
--v 
2.7V 


~ 
1.5V 
~1.5V 
ov 


II 
~ 
tpLH 
~ 
I 
I 
tpHL 


I 
I 
\t:.::- VOH 
I 
!1.5V 
: 
~ 
I 
I 
VOL 


tPHL~ 
~tPLH 


I 
!r:::- VOH 
\1.5V 
T 1.5V 
, 
- 
- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
51 


tPLHltpHL 
Open 


tpLZltpZL 
6V 


tpHZltpZH 
GND 


Timing 
Input 
------~.5 
V 
2.7 V 
------, 
1'------- ov 
~Itsu 
th 
I 


I 
~2.7V 


___ 
)i(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
51 at6 
V 
(see Note B) 


Output 
Waveform 
2 
51 atGND 
(see Note B) 


~1.5V 
):(1.5 
V 


tPZL 
~ 
14- 
I 
I 
II tPLZ-+I 
1\ 
I 
11.5 
V 
I 
I 
I 
I 
ItPHZ 
~ 
tPZH 
~ 
j4- 
!1.5V 


Ir+- 
3V 


~L+O.3VV 
---- 
OL 
~ 
I 
~H_O.3VVOH 


-OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW- AND HIGH-LEVEL 
ENABLING 


IJOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with Intemal conditions such that the output Is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR S 10 MHz, Zo = 50 0, tr S 2.5 ns, tf S 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 


~1ExA.s 
INSTRUMENTS 


SN74 LV574 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLSl99A- 
MARCH 
1993- 
REVISED 
JULY 1995 


• 
EPICn, (Enhanced-Performance 
Implanted 
CMOS) 2-~ Process 


• 
Typical VOlP (Output Ground Bounce) 
< 0.8 V at Vcc = 3.3 V, TA = 25°C 


• 
Typical VOHV (Output VOH Undershoot) 
> 2 VatVcc 
= 3.3 V, TA = 25°C 
• 
ESO Protection 
Exceeds 2000 V Per 
MIL-STO-883C, Method 3015; Exceeds 
200 V Using Machine Model 
(C = 200 pF, R = 0) 
• 
Latch-Up Performance 
Exceeds 250 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic 
Small-Outline 
(OW), Shrink Smail-Outline 
(OB), and Thin Shrink Smail-Outline 
(PW) 
Packages 


description 


This octal edge-triggered D-type flip-flop is designed for 2.7-V to 3.6-V Vcc operation. 


The SN74LV574 features 3-state outputs designed specifically for driving highly capacitive or relatively 
low-impedance 
loads. This device is particularly suitable for implementing 
buffer registers, I/O ports, 


bidirectional bus drivers, and working registers. 


On the positive transition of the clock (CLK) input, the Q outputs are set to the logic levels set up at the data 
(D) inputs. 


A buffered output-enable (OE) input can be used to place the eight outputs in either a normal logic state (high 
or low logic levels) or high-impedance state. In the high-impedance state, the outputs neither load nor drive the 
bus lines significantly. The high-impedance state and increased drive provide the capability to drive bus lines 
without need for interface or pullup components. 


OE does not affect the internal operations of the flip-flops. Old data can be retained or new data can be entered 
while the outputs are in the high-impedance state. 


The SN74LV574 is available in Tl's shrink small-outline package (DB), which provides the same I/O pin count 
and functionality of standard small-outline packages in less than half the printed-circuit-board area. 


The SN74LV574 is characterized for operation from -40°C to 85°C. 


DB, OW, OR PW PACKAGE 
(TOP VIEW) 


OE 
1 V 20 
VCC 
10 
2 
19 
10 
20 
3 
18 
20 
30 
4 
17 
30 
40 
5 
16 
40 
50 
6 
15 
50 
60 
7 
14 
60 
70 
8 
13 
70 
80 
9 
12 
80 
GNO 
10 
11 
ClK 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
CLK 
0 
Q 


L 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 


EPIC is a trademark 
of Texas 
Instruments 
InCOrporated. 
~~cn':':1:~o:=.";::f":: g':"~m= 
llOndonlWIlTllnty.Produc1lonprocMIl"1l- 
not _rIIy 
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SN74LV574 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLS199A- 
MARCH 
1993 - REVISED 
JULY 1995 


logic symbolt 
logic diagram (positive logic) 


OE 
1 


11 
OE 


CLK 


2 
19 
CLK 


10 
10 
V 
1Q 
3 
18 
20 
2Q 
4 
17 
2 
3D 
3Q 
10 
5 
16 
40 
4Q 
6 
15 
50 
5Q 
7 
14 
\ 
v 
60 
50 
8 
13 
To Seven Other Channels 
70 
7Q 
9 
12 
80 
8Q 


tThis 
symbol is in accordance 
with ANSI/IEEE 
Std 91-1984 and 
IEC Publication 617-12. 


absolute maximum ratings over operating free-air temperature range (unless otherwise noted):I: 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1) 
-0.5 V to Vcc + 0.5 V 
Output voltage range, Vo (see Notes 1 and 2) 
-0.5 V to Vcc + 0.5 V 
Input clamp current, 11K (VI < 0 or VI > Vcc> 
±20 mA 
Output clamp current, 10K (Vo < 0 or Vo > VCc> 
±50 mA 
Continuous output current, 10 (Vo = 0 to Vcc> 
±35 mA 
Continuous current through Vcc or GND 
±70 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DB package 
0.6 W 
DW package 
1.6 W 
PW package 
0.7 W 
Storage temperature range, Tstg 
-65°C to 150°C 


1:Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those Indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This value is limited to 4.6 V maximum. 
3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced B1eMOS Technology 
Data Book, literature number SCBD002B. 


MIN 
NOM 
MAX 
UNIT 


VCC 
Supply voltage 
2.7 
3.3 
3.6 
V 


VIH 
High-level input voltage 
IVCC. 
2.7 V to 3.6 V 
2 
V 


VIL 
Low-level input voltage 
IVCC • 2.7 V to 3.6 V 
0.8 
V 


VI 
Input voltage 
0 
VCC 
V 


Vo 
Output voltage 
0 
VCC 
V 


IOH 
High-level output current 
-8 
mA 


IOL 
Low-level output current 
8 
mA 


/1t/Av 
Input transition 
rise or fall rate 
0 
100 
nslV 


TA 
Operating free-air temperature 
-40 
85 
·C 


-!/}TEXAS 
INSTRUMENTS 


SN74LV574 
OCTAL EDGE-TRIGGERED 
D-TYPE FLIP-FLOP 
WITH 3-STATE OUTPUTS 
SCLS199A- 
MARCH 
1993 - REVISED 
JULY 1995 


electrical 
characteristics 
over 
recommended 
operating 
free-air 
temperature 
range 
(unless 
otherwise noted) 


PARAMETER 
TEST CONDITIONS 
VCCt 
MIN 
TYP 
MAX 
UNIT 


IOH--l00J.IA 
MIN to MAX 
Vee-0.2 
VOH 
V 
IOH--8mA 
3V 
2.4 


10l· 
100 /IA 
MIN to MAX 
0.2 
Val 
V 
10l- 
8mA 
3V 
0.4 


II 
VI - Vee 
or GND 
3.6V 
±1 
/IA 


10Z 
Va - Vee 
or GND 
3.6V 
±5 
/IA 


Ice 
VI - Vee 
or GND, 
10-0 
3.6V 
20 
/IA 


.colee 
One input at Vee - 0.6 V, 
Other inputs at Vee 
or GND 
3Vto3.6V 
500 
/IA 


ei 
VI - Vee 
or GND 
3.3V 
2.5 
pF 


Co 
Va - Vec 
or GND 
3.3V 
7 
pF 


timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature 
(unless otherwise noted) 


VCC= 
3.3 V 
VCC = 2.7 V 
±O.3V 
UNIT 


MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
24 
0 
19 
MHz 


tw 
Pulse duration, ClK 
high or low 
20 
25 
ns 


tsu 
Setup time before clKi 
IHigh or low 
13 
16 
ns 


th 
Hold time. data after ClKi 
5 
5 
ns 


switching 
characteristics 
over recommended 
operating free-air temperature 
range, CL = 50 pF 
(unless otherwise noted) (see Figure 1) 


PARAMETER 
FROM 
TO 
VCC= 
3.3 V±O.3 
V 
VCC=2.7V 
UNIT 
(INPUT) 
(OUTPUT) 
MIN 
TYP 
MAX 
MIN 
MAX 


fmax 
24 
70 
19 
MHz 


Ipd 
ClK 
Q 
14 
30 
38 
ns 


ten 
OE 
Q 
13 
27 
34 
ns 


leIis 
OE 
Q 
15 
29 
36 
ns 


PARAMETER 
TEST CONDITIONS 
TYP 
UNIT 


Cpd 
Power dissipation capacitance 
per flip-flop 
IOutputs enabled 
40 
IOutputs disabled 
Cl = 50 pF, 
f-l0MHz 
~ 
pF 


~TEXAS 
INSTRUMENTS 


~jN74LV574 
OCTAL EDGE·TRIGGERED D·TYPE FLlp·FLOP 
WITH 3·STATE OUTPUTS 
ECLSI99A- 
MARCH 
1993- 
REVISED 
JULY 1995 
• 


o BV 


From Output 
1 kn 
S1 
o Open 


Under Test 
r' 


CL = 50 pF 
1 kn 
(see Note A) T 


-= 
-= 
-= 


VOLTAGE WAVEFORMS 
PULSE DURATION 


X1•5V 
I 
OV 
KtPHL 


I 
~VOH 
I 
1.5V 
I 
VOL 


~tPLH 


FVOH1.5 V 


-- 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
INVERTING 
AND NONINVERTING 
OUTPUTS 


TEST 
51 


tPLHltpHL 
Open 


tPLZltpZL 
BV 


tpHZItPZH 
GND 


Tlmlnglnput -------X1•5V 
2.7V 
------·1'------- 
OV 
~ 
,tsu 
th, 


, 
~2.7V 
___ )(1.5V 
~OV 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 


Output 
Control 


Output 
Waveform 
1 
S1 at B V 
(see Note B) 


Output 
Waveform 
2 
S1 atGND 
(see Note B) 


==¥1.5V 
):(1.5V 


tPZL 
-., 
14- 
I 


. 
I 
'tPLZ 
--.l l+- 


I \' 
I~ 
3V 
I 
1.5V I 
I 
. 
I 
VOh..+.£.~ 
VOL 
I 
, tPHZ --+i 
:.-- 


tPZH 
~ 
j4- 
I 


/1.5 
V 
~H-O.3V 
VOH 


. 
- 
- 
OV 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
LOW· AND HIGH·LEVEL 
ENABLING 


NOTES: 
A. 
CL includes probe and jig capacitance. 
S. 
Waveform 
1 is for an output with internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR $ 10 MHz, Zo • 50 0, tr $ 2.5 ns, tf $ 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54GTL 16612, SN74GTL 16612 
18-BIT GTLlLVT UNIVERSAL BUS TRANSCEIVERS 


• 
Translate Between GTL Logic Levels and 
LVTTL or ~V TTL Logic Levels 


• 
Members of the Texas Instruments 
WldebusTli. Family 


• 
Support Mixed-Mode Signal Operation on 
A Port 


• 
Universal Bus Transceiver 
(USPlI.) 
Combines 
D-Type Latches and 0- Type 
Flip-Flops 
With Qualified Storage Enable 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 


• 
Flow-Through 
Architecture 
Optimizes 
Prlnted-Clrcult-Board 
Layout 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEOEC Standard JESO-17 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(OL), Thin Shrink 
Smail-Outline 
(OGG), and Ceramic Flat 
(WO) Packages 


description 


SN54GTL 16612 ••• WD PACKAGE 
SN74GTL 16612 ••• DGG OR DL PACKAGE 
(TOP VIEW) 


These 
18-bit 
bus 
transceivers 
combine 
Ootype 
latches 
and Ootype flip-flops 
to allow data flow in 
transparent, 
latched, 
and clocked 
modes. 


The B port operates 
at GTL levels while the A port 
and control 
inputs are compatible 
with LVTTL or 
5-V TTL logic levels. 


Data 
flow 
in 
each 
direction 
is 
controlled 
by 
output-enable 
(OEAB 
and 
OEBA), 
latch-enable 
(LEAB 
and 
LEBA), 
and 
clock 
(CLKAB 
and 
CLKBA) 
inputs. The clock or latch-enable 
can be 
controlled 
by the clock-enable 
(CEAB and CEBA) 
inputs. 
For A-to-B 
data flow, the devices 
operate 
in the transparent 
mode when LEAB is high. When LEAB is low, the A data is latched 
if CEAB is low and CLKAB 
is held at a high or low logic level. If LEAB is low, the A-bus data is stored in the latch/flip-flop 
on the low-to-high 
transition 
of CLKAB 
if CEAB is also low. OEAB is active low. When OEAB 
is low, the outputs 
are active. 
When 
OEAB 
is high, the outputs 
are in the high-impedance 
state. 
Data flow for B to A is similar 
to that for A to B but 
uses OEBA, 
LEBA, CLKBA, 
and CEBA. 


To ensure the high-impedance 
state during power up or power down, OE should be tied to Vcc through 
a pullup 
resistor; 
the minimum 
value of the resistor 
is determined 
by the current-sinking 
capability 
of the driver. 


The 
SN54GTL 
16612 
is characterized 
for 
operation 
over 
the 
full 
military 
temperature 
range 
of -55°C 
to 125°C. The SN74GTL 
16612 is characterized 
for operation 
from -40°C 
to 85°C. 


OEAB 
LEAB 
A1 
GND 


A2 


A3 
Vcc (3.3 V) 
A4 


A5 


A6 
GND 


A7 


A8 


A9 


A10 


A11 
A12 
GND 
A13 
A14 


A15 
Vcc (3.3 V) 
A16 


A17 
GND 
A18 
OE8A 
LE8A 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 
15 
42 


16 
41 


17 
40 
18 
39 
19 
38 


20 
37 
21 
36 


22 
35 
23 
34 


24 
33 


25 
32 
26 
31 


27 
30 


28 
29 


CEA8 
CLKA8 
81 
GND 
82 
83 
Vcc (5 V) 
84 
85 
B6 
GND 
B7 
88 
89 
B10 
811 
812 
GND 
813 
814 
815 


VREF 
816 
B17 
GND 
B18 
CLK8A 
CEBA 
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18·BIT GTULVT UNIVERSAL 
BUS TRANSCEIVERS 


INPUTS 
OUTPUT 
B 
MODE 
CEAB 
OEAB 
lEAB 
ClKAB 
A 


X 
H 
X 
X 
X 
Z 


L 
L 
L 
H 
X 
BO:!: 
Latched storage of A data 


L 
L 
L 
L 
X 
BO§ 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 
Transparent 


L 
L 
L 
i 
L 
L 


L 
L 
L 
i 
H 
H 
Clocked storage of A data 


H 
L 
L 
X 
X 
BO§ 
Clock inhibit 
t A·to-B data flow is shown: B·to·A data flow IS similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 
:!:Output level before the indicated steady·state 
input conditions were established, 
provided 
that CLKAB was high before LEAB went low 
§ Output level before the indicated steady·state 
input conditions were established 


OEAB 


CEAB 
56 


55 
CLKAB 


2 
lEAB 


lEBA 
28 


30 
ClKBA 


CEBA 
29 


OEBA 
27 


CE 
10 


C1 
ClK 
CE 
10 


C1 
ClK 
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18·BIT GTULVT UNIVERSAL 
BUS TRANSCEIVERS 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted)t 


Supply voltage range, Vcc: 3.3 V 
-0.5 V to 4.6 V 
5 V 
-0.5 V to 7 V 


Input voltage range, VI (see Note 1): A port 
-0.5 V to 7 V 
B port 
-0.5 V to 4.6 V 
Voltage range applied to any output in the high or 
power-off state, Vo (see Note 1): 
A port 
-0.5 V to 7 V 
B port 
-0.5 V to 4.6 V 
Current into any A-port output in the low state, 10 
. . . . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . .. 
128 mA 
Current into any B-port output in the low state, 10 
. . . . . . . . . . • • . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
80 mA 
Current into any A-port output in the high state, 10 (see Note 2) 
64 mA 


Input clamp current, 11K (VI < 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package .. . .. .. .. . .. .. .. 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating cond~ions" is not 


implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
NOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clam~urrent 
ratings are observed. 
2. 
This current flows only when the output is in the high state and Vo > VCC. 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 


For more information, refertothe 
Package 
Thennal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54GTL 16612 
SN74GTL16612 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
ISupply voltage, 3.3 V 
3.15 
3.3 
3.45 
3.15 
3.3 
3.45 
VCC 
ISupply voltage, 5 V 
V 
4.75 
5 
5.25 
4.75 
5 
5.25 


VREF 
Supply voltage 
0.8 
0.8 
V 


VI 
Input voltage 
B port 
j/.CC (3.3 V) 
VCC (3.3V) 
V 
Except B port 
& 
5.5 
5.5 


VIH 
High-level input voltage 
B port 
VREF+50 
mV 
#.'. 
VREF +50 mV 
V 
Except B port 
2 
A.•••• 
2 


VIL 
Low-level input voltage 
Bport 
j;> 
VREF -50mV 
VREF -50mV 
V 
Except B port 
co/ 
0.8 
0.8 


11K 
Input clamp current 
~ 
-18 
-18 
mA 


IOH 
High-level output current 
Aport 
-32 
-32 
mA 


Aport 
64 
64 
IOL 
Low-level output current 
Bport 
mA 
40 
40 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 


PRODUCT 
PREVIEW 
In__ 
prodUC1llntho_e 
0< 
=: 


phaM of dev.....-., 
C_llc 
dati 
end _ 
_ 
Ire dellgnQOIIa. T•••• lllI1rUmen1II _tho 
rightto 
0<dllcondnUlIholeprodUC1lwithoutnob 
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SN54GTL16612,SN74GTL16612 
18·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, VREF = 0.8 V 
(unless otherwise 
noted) 


SN54GTL 16612 
SN74GTL 16612 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
(3.3 V) - 3.15 V, 
11=-18mA 
-1.2 
-1.2 
V 
Vcc 
(5 V) = 4.75 V 


Vcc 
- MIN to MAX*, 
10H = -100 
1IA 
Vcc-0.2 
Vcc-0.2 


VOH 
Aport 
Vcc 
(3.3 V) - 3.15 V, 
IOH=-8mA 
2.4 
2.4 
V 


Vcc 
(5 V) = 4.75 V 
10H = -32 
mA 
2 
2 


10L = 100 1IA 
0.2 
0.2 


Vcc 
(3.3 V) - 3.15 V, 
IOL-16mA 
0.4 
0.4 
Aport 
Vcc 
(5 V) = 4.75 V 
IOL=32 
mA 
0.5 
0.5 
VOL 
V 
IOL-64 
mA 
0.55 
0.55 


Bport 
Vcc 
(3.3 V) = 3.15 V, 
IOL-40 
mA 
0.4 
0.4 
Vcc 
(5 V) = 4.75 V 


Control 
VCC = 0 or MAX*, 
VI = 5.5 V 
10 
10 
inputs 


VI = 5.5V 
20 
20 


II 
Aport 
VCC (3.3 V) = 3.45 V, 
VI-VCC 
1 
1 
1IA 
VCC (5 V) = 5.25 V 
~ 


VI = 0 
Jij-30 
-30 


VCC (3.3 V) = 3.45 V, 
VI - VCC (3.3 V) 
~ 
5 
5 
Bport 
VCC (5 V) - 5.25 V 
VI=O 
~..••. 
-5 
-5 


loff 
VCC - 0, 
VI or Vo = 0 to 4.5 V 
Q 
100 
100 
1IA 


VCC (3.3 V) = 3.15 V, 
VI = 0.8 V 
75~- 
75 
II(hold) 
Aport 
VCC (5 V) - 4.75 V 
VI=2V 
-7~ 
-75 
1IA 


Aport 
VCC (3.3 V) - 3.45 V, 
VO=3V 
1 
1 


10ZH 
Bport 
VCC (5 V) - 5.25 V 
VO= 
1.2V 
10 
10 
1IA 


Aport 
VCC (3.3 V) - 3.45 V, 
VO= 
0.5V 
-1 
-1 
10ZL 
Bport 
VCC (5 V) = 5.25 V 
Vo = 0.4 V 
-10 
-10 
1IA 


VCC (3.3 V) - 3.45 V, 
Outputs high 
1 
1 


ICC (3.3 V) 
AorB 
port 
VCC (5 V) = 5.25 V, 
Outputs low 
5 
5 
mA 
10-0, 
VI = VCC (3.3 V) or GND 
Outputs disabled 
1 
1 


VCC (3.3 V) = 3.45 V, 
Outputs high 
120 
120 


ICC(5V) 
AorBport 
VCC (5 V) - 5.25 V, 
Outputs low 
120 
120 
mA 
10=0, 
VI - VCC (3.3 V) or GND 
Outputs disabled 
120 
120 


VCC (3.3 V) - 3.45 V, 
VCC (5 V) = 5.25 V, 


dICC§ 
A or control inputs at VCC (3.3 V) or GND, 
1 
1 
mA 
One input at 2.7 V 


Ci 


Control 
VI = 3.15 VorO 
3.5 
3.5 
pF 
inputs 


Cio 
Aport 
VO=3.15VorO 
12 
12 


Bport 
Per IEEE Standard 1149.0-1991 
5 
5 
pF 


t All typical values are at VCC (3.3 V) = 3.3 V, VCC (5 V) = 5 V, TA = 25°C. 
* For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 


§ This is the increase in supply current for each input that is althe 
specified TIL voltage level rather than VCC or GND. 
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timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 
temperature, VREF= 0.8 V (unless otherwise noted) 


SN54GTL 16612 
SN74GTL 16612 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
95 
0 
95 
MHz 


LEAB or LEBA high 
3.3 
3.3 


tw 
Pulse duration 
ns 
CLKAB or CLKBA high or low 
5.6 
5.6 


A before CLKABI 
0.9 
0 


B before CLKBA I 
3.4 
."\' 
2.5 


A before LEAB.!. 
1.2 
~ 
0.4 


tsu 
Setup time 
B before LEBA.!. 
~ 


ns 
1 
0.9 


CEAB before CLKABI 
2.1 
1>."•••• 
1 


CEBA before CLKBA I 
2.~"" 
2.1 


A after CLKABI 
~ 
2.7 


B after CLKBA I 
~1 
0.4 


A after LEAB.!. 
4.5 
3.4 
th 
Hold time 
B after LEBA.!. 
ns 
4.3 
3.3 


CEAB after CLKABI 
2 
1.5 


CEBA after CLKBA I 
0.5 
0.4 


switching 
characteristics 
over recommended 
ranges of supply 
voltage and operating 
free-air 
temperature, VREF= 0.8 V (see Figure 1) 


FROM 
TO 
SN54GTL 16612 
SN74GTL 16612 
PARAMETER 
(INPUT) 
(OUTPUT) 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


fmax 
95 
95 
MHz 


tpLH 
1 
2.6 
3.8 
1 
2.6 
3.8 
A 
B 
ns 
tPHL 
1 
2.2 
4 
1 
2.2 
4 


tpLH 
1.8 
3.6 
5.4 
1.8 
3.6 
5.4 
LEAB 
B 
ns 
tPHL 
1.5 
3.3 
5.5 
1.5 
3.3 
5.5 


tpLH 
CLKAB 
1.8 
3.7 
5.3 
1.8 
3.7 
5.3 
B 


$.5 
ns 
tpHL 
1.5 
3.3 
1.5 
3.3 
5.5 


tpLH 
OEAB 
1.6 
3.3.~4.7 
1.6 
3.3 
4.7 
B 
3.tF 


ns 
tpHL 
1.3 
5.5 
1.3 
3.2 
5.5 


lr 
Transition time, B outputs (0.5 V to 1 V) 
,hi 
1.3 
ns 


tf 
Transition time, B outputs (1 V to 0.5 V) 
A:6.5 
0.5 
ns 


tpLH 
2~' 
4.8 
6.9 
2 
4.8 
6.9 
B 
A 
1A"4 
ns 
tPHL 
3.6 
5.1 
1.4 
3.6 
5.1 


tpLH 
LEBA 
2.1 
4.3 
6.1 
2.1 
4.3 
6.1 
A 
ns 
tpHL 
1.9 
3.6 
5.1 
1.9 
3.6 
5.1 


tpLH 
CLKBA 
2.3 
4.5 
6.4 
2.3 
4.5 
6.4 
A 
ns 
tPHL 
2.2 
4 
5.6 
2.2 
4 
5.6 


!en 
OEBA 
1.9 
4.7 
7.2 
1.9 
4.7 
7.2 
A 
ns 
ldis 
2.5 
4.6 
6.9 
2.5 
4.6 
6.9 
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From Output 
Under Test 


CL=50pF 


(see Note A)I 


o BV 
o 
Open 


l1li-- 
tw -----.t 
I 
I 


Input 
3~~~~~~~~~~~~X"_v~m~v~~-_-_- 
:: 


VOLTAGE WAVEFORMS 
PULSE DURATION 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Input--!f 
1.5 V 


tpLH 
14 
~ 


I 


output 
IO.8 
V 


\-;-5~--- 3V 
I-·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 


0.8V 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
(A port to B port) 


Input--!f 
0.8 V 


tpLH 
j4 
~ 


I 


Output 
/1.5 
V 


\~8~---1.2V 
I-·----OV 
I 
I 
14 
~ 
tpHL 
I 


~ 


--VOH 


1.5 V 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
(B port to A port) 


TEST 
S1 


tPLtio'tPHL 
Open 


tPLZ/tpZL 
BV 


tPHZ/tpZH 
GND 


1.2 V 


2~O 
From Output 
Test 
Under Test 
Point 


CL=30 
pF 
(see Note A) T 


~vmv 


3V 


OV 
14 
tsu .~ 
~ 
th 
I 
I 
I 


*vmv 
~ 


3V 


OV 


Timing 
Input 
_ 


Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Output 
Control 


Output 
Waveform 
1 
S1 at B V 
(see Note B) 


1.5 V 
U- 
OV 


tPZL -.I 
14- 
I 
1 I 
tPLZ~ 
14- 


__ 
1_1 
I I 
3V 


: 
\ 
1.5V 
: 
Y;:::v 
. 
. 
- 
-- 
VOL 


1 
tPHZ-.I 
~ 
tpZH -+! 
j4- 
I 


I 
Output 
Waveform 
2 
(see Note B) 


VOH 
VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
(A port) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 
Waveform 2 is for an output with intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR s 10 MHz, Zo = 50 0, tr S 2.5 ns, tf S 2.5 ns. 
D. 
The outputs are measured one at a time with one transition per measurement. 
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SN54GTL 16616 ... 
WD PACKAGE 
SN74GTL16616 
... 
DGG OR DL PACKAGE 
(TOP VIEW) 


These 17-bit registered bus transceivers combine 
D-type latches and D-type flip-flops to allow data 
flow in transparent, latched, and clocked modes. 
The 'GTL 16616 provide for a copy of CLKAB at 
GTL logic levels (CLKOUT) and also provide a 
conversion of the GTL clock to a TTL environment 
(CLKIN). 


The B port operates at GTL levels while the A port 
and control inputs are compatible with LVCMOS, 
LVTTL, or 5-V TTL logic levels. 


Data flow in each direction is controlled by output-enable (OEAB and OEBA), latch-enable (LEAB and LEBA), 
and clock (CLKAB and CLKBA) inputs. The clock or latch-enable can be controlled by the clock-enable (CEAB 
and CEBA) inputs. For A-to-B data flow, the device operates in the transparent mode when LEAB is high. When 
LEAB is low, the A data is latched if CEAB is low and CLKAB is held at a high or low logic level. If LEAB is low, 
the A-bus data is stored in the latch/flip-flop on the low-to-high transition of CLKAB if CEAB is also low. OEAB 
is active low. When OEAB is low, the outputs are active. When OEAB is high, the outputs are in the 
high-impedance state. Data flow for B to A is similar to that of A to B but uses OEBA, LEBA, CLKBA, and CEBA. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN74GTL16616 is available in Tl's shrink small-outline package (DL), which provides twice the I/O pin 
count and functionality of standard small-outline packages in the same printed-circuit-board area. 


The SN54GTL 16616 is characterized for operation over the full military temperature 
range of -55°C 
to 125°C. The SN74GTL16616 is characterized for operation from -40°C to 85°C. 


• 
Translate Between GTL Signal Levels and 
LVTTL or SOV TTL Signal Levels 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 


• 
Support Mlxed·Mode Signal Operation on 
A Port 


• 
Universal 
Bus Transceiver 
(UBTTM) 
Combines 
O·Type Latches and OoType 
Flip-Flops With Qualified Storage Enable 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Latch-Up Performance 
Exceeds 500 mA 
Per JEOEC Standard JEsO·17 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(OL), Thin Shrink 
Smail-Outline 
(OGG), and Ceramic Flat 
(WO) Packages 


description 


OEAB 
LEAB 


A1 
GND 


A2 


A3 
Vcc (3.3 V) 
A4 


A5 


A6 
GND 


A7 


A8 
A9 


A10 


A11 


A12 
GND 


A13 


A14 


A15 
Vcc (3.3 V) 


A16 


A17 


GND 
CLKIN 
OEBA 
LEBA 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 
11 
46 


12 
45 
13 
44 


14 
43 


15 
42 


16 
41 


17 
40 


18 
39 


19 
38 


20 
37 


21 
36 
22 
35 
23 
34 
24 
33 
25 
32 
26 
31 
27 
30 


28 
29 


CEAB 
CLKAB 
B1 
GND 
B2 


B3 


Vcc (5 V) 


B4 


B5 


B6 


GND 
B7 


B8 


B9 


B10 


B11 


B12 
GND 
B13 


B14 
B15 


VREF 
B16 


B17 
GND 
CLKOUT 
CLKBA 
CEBA 
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INPUTS 
OUTPUT 
B 
MODE 
CEAB 
OEAB 
LEAB 
CLKAB 
A 


X 
H 
X 
X 
X 
Z 


L 
L 
L 
H orL 
X 
Bo; 
Latched storage of A data 


L 
L 
L 
H orL 
X 
Bo§ 


X 
L 
H 
X 
L 
L 


X 
L 
H 
X 
H 
H 
Transparent 


L 
L 
L 
i 
L 
L 


L 
L 
L 
i 
H 
H 
Clocked storage of A data 


H 
L 
L 
X 
X 
Bo§ 
Clock inhibit 
t A-to-B data flow is shown: B-to-A data flow is similar but uses OEBA, LEBA, CLKBA, and 
CEBA. 
; Output level before the indicated steady-state 
input conditions were established, 
provided 
that CLKAB was high before LEAB went low 
§ Output level before the indicated steady-state 
input conditions were established 
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CE 
10 


C1 
ClK 


CE 
10 


C1 
ClK 


--------.,I 
154 
81 
IIIII 
1 of 17 Channels 
I 
_________ 
.J 


~TEXAS 
INSTRUMENTS 


SN54GTL 16616, SN74GTL 16616 
17·BIT GTULVT UNIVERSAL BUS TRANSCEIVERS 
WITH BUFFERED CLOCK OUTPUTS 
SCBS481B-JUNE 
1994 - REVISED 
JULY 1995 
• 
elbsolute maximum ratings over operating free-air temperature range (unless otherwise noted)t 


Supply voltage range, Vcc: 3.3 V 
-0.5 V to 4.6 V 
5 V 
-0.5 V to 7 V 
Input voltage range, VI (see Note 1): A port 
-0.5 V to 7 V 
B port 
-0.5 V to 4.6 V 
Voltage range applied to any output in the high or 
power-off state, Vo (see Note 1): A port 
-0.5 V to 7 V 
B port 
-0.5 V to 4.6 V 
Current into any A-port output in the low state, 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
128 mA 
Current into any B-port output in the low state, 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
80 mA 
Current into any A-port output in the high state, 10 (see Note 2) 
64 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3): DGG package 
1 W 
DL package 
1.4 W 
Storage temperature range, Tstg 
-65°C to 150°C 


t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maximum-rated 
conditions for extended periods may affect device reliability. 


~IOTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC' 


3. 
The maximum package power dissipation is calculated using a junction temperature of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package Thermal Considerations application note in the 1994 ABT Advanced BiGMOS Technology 
Data Book, literature number SCBD002B. 


SN54GTL 16616 
SN74GTL 16616 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 
I Supply voltage, 3.3 V 
3.15 
3.3 
3.45 
3.15 
3.3 
3.45 
VCC 
I Supply voltage, 5 V 
V 
4.75 
5 
5.25 
4.75 
5 
5.25 


VREF 
Supply voltage 
0.8 
0.8 
V 


VI 
Input voltage 
Bport 
~CC 
(3.3 V) 
VCC (3.3 V) 
V 
Except B port 
~ 
5.5 
5.5 


VIH 
High-level input voltage 
Bport 
VREF +50 mV & 
VREF+50 
mV 
V 
Except B port 
2 
L~ 
2 


VIL 
Low-level input vo~age 
Bport 
N 
VREF -50 
mV 
VREF -50 
mV 
V 
Except B port 


.~ 
0.8 
0.8 


11K 
Input clamp current 
~,. 
-18 
-18 
mA 


IOH 
High-level output current 
Aport 
-32 
-32 
mA 


Aport 
64 
64 


IOL 
Low-level output current 
B port 
mA 
40 
40 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical characteristics 
over recommended 
operating free·air temperature 
range, VREF= 0.8 V 
(unless otherwise noted) 


SN54GTL 16616 
SN74GTL 16616 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
(3.3 V) = 3.15 V, 
11=-18mA 
-1.2 
-1.2 
V 
Vcc 
(5 V) = 4.75 V 


VCC = MIN to MAX:!:, 
10H =-100 
IJA 
VCC-0.2 
VCC-0.2 


VOH 
Aport 
VCC (3.3 V) = 3.15 V, 
10H =-8 
mA 
2.4 
2.4 
Y 
VCC (5 V) = 4.75 V 
10H =-32 
mA 
2 
2 


10L = 100 IJA 
0.2 
0.2 


VCC (3.3 V) = 3.15 V, 
10L= 16 mA 
0.4 
0.4 
Aport 
VCC (5 V) = 4.75 V 
IOL=32 
mA 
0.5 
0.5 
VOL 
V 
10L= 64 mA 
0.55 
0.55 


Sport 
VCC (3.3 V) = 3.15 V, 
IOL=40 
mA 
0.4 
0.4 
VCC (5 V) = 4.75 V 


Control 
VCC = 0 or MAX:!:, 
VI =5.5V 
10 
10 
inputs 


VI =5.5V 
20 
20 


II 
Aport 
VCC (3.3 V) = 3.45 V, 
VI = VCC 
1 
1 
IJA 
VCC (5 V) = 5.25 V 
VI = 0 
,,-30 
-30 


VCC (3.3 V) = 3.45 V, 
VI = VCC (3.3 V) 
§i 
5 
5 
Sport 
VCC (5 V) = 5.25 V 
VI = 0 
ii.i 
-5 
-5 


loff 
VCC = 0, 
VI or Vo = 0 to 4.5 V 
~ 
100 
100 
IJA 


VCC (3.3 V) = 3.15 V, 
VI = 0.8 V 
75 
.f,J 
75 
II(hold) 
Aport 
VCC (5 V) = 4.75 V 
VI =2V 
-75~ 
-75 
IJA 


Aport 
VCC (3.3 V) = 3.45 V, 
Vo = 3 V 
btJ;' 
1 
1 
10ZH 
Sport 
VCC (5 V) = 5.25 V 
VO= 
1.2 V 
10 
10 
IJA 


Aport 
VCC (3.3 V) = 3.45 V, 
VO=0.5V 
-1 
-1 
10ZL 
Sport 
VCC (5 V) = 5.25 V 
VO=O.4V 
-10 
-10 
IJA 


VCC (3.3 V) = 3.45 V, 
Outputs high 
1 
1 


ICC (3.3 V) 
A or S port 
VCC (5 V) = 5.25 V, 
Outputs low 
5 
5 
mA 
10=0, 
VI = VCC (3.3 V) or GND 
Outputs disabled 
1 
1 


VCC (3.3 V) = 3.45 V, 
Outputs high 
120 
120 


ICC (5 V) 
AorS 
port 
VCC (5 V) = 5.25 V, 
Outputs low 
120 
120 
mA 
10=0, 
VI = VCC (3.3 V) or GND 
Outputs disabled 
120 
120 


VCC (3.3 V) = 3.45 V, 
VCC (5 V) = 5.25 V, 


aICC§ 
A or control inputs at VCC (3.3 V) or GND, 
1 
1 
mA 
One input at 2.7 V 


Ci 
Control 
VI=3.15VorO 
3.5 
3.5 
pF 
inputs 


Cio 
Aport 
VO=3.15VorO 
12 
12 


Sport 
Per IEEE 1194.0-1991 
5 
5 
pF 


t All typical values are at VCC (3.3 V) = 3.3 V, VCC (5 V) = 5 V, TA = 25'C. 
:!:For conditions shown as MIN or MAX, use the appropriate value specified under recommended 
operating conditions. 
§This is the increase in supply current for each input that is at the specified TIL voltage level rather than VCC or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VREF= 0.8 V (unless otherwise noted) 


SN54GTL 16616 
SN74GTL16616 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
95 
0 
95 
MHz 


LEAB or LEBA high 
3.3 
3.3 
tw 
Pulse duration 
ns 
CLKAB or CLKBA high or low 
5.5 
5.5 


A before CLKABi 
1.1 
1.1 


B before CLKBAi 
2.6 
.~ 
2.6 


A before LEABJ- 
0 
-~ 
0 
lsu 
Setup time 
B before LEBA-!- 


.~ 


ns 
1 
1 


CEAB before CLKABi 
1.8 " .••• 
1.8 


CEBA before CLKBAi 
2.);0/ 
2.1 


A after CLKABi 
_\$ 
1.6 


B after CLKBAi 
~.2 
0.2 


A afterLEABJ- 
4.3 
4.3 
th 
Hold time 
B after LEBAJ- 
ns 
2.8 
2.8 


CEAB after CLKABi 
0.8 
0.8 


CEBA after CLKBAi 
0.7 
0.7 
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switching 
characteristics 
over recommended 
ranges 
of supply 
voltage 
and operating 
free-air 
temperature, 
VREF = 0.8 V (see Figure 1) 


FROM 
TO 
SN54GTL 16616 
SN74GTL16616 
PARAMETER 
(INPUT) 
(OUTPUT) 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


'max 
95 
95 
MHz 


tPLH 
1 
2.5 
3.8 
1 
2.5 
3.8 
A 
B 
ns 
tpHL 
1 
2 
3.8 
1 
2 
3.8 


tPLH 
1.5 
3.4 
5.1 
1.5 
3.4 
5.1 
LEAB 
B 
ns 


tPHL 
1.4 
3.2 
5.1 
1.4 
3.2 
5.1 


tPLH 
1.5 
3.6 
5 
1.5 
3.6 
5 
CLKAB 
B 
ns 


tpHL 
1.4 
4.1 
5 
1.4 
4.1 
5 


tpLH 
3.4 
6 
,:;;r.7 
3.4 
6 
7.7 
CLKAB 
CLKOUT 
7.4 ~ 
10.4 
ns 
tpHL 
4.3 
4.3 
7.4 
10.4 


tPLH 
OEAB 
1.3 
3$· 
5 
1.3 
3.2 
5 
B 
~ 


ns 


tpHL 
1.1 
5 
1.1 
3.1 
5 


tr 
Transition time, B outputs (0.5 V to 1 V) 
d'I.2 
1.2 
ns 


t, 
Transition time. B outputs (1 Vto 0.5 V) 
tJ;! 0.7 
0.7 
ns 


tPLH 
2.1''' 
4.4 
6.5 
2.1 
4.4 
6.5 
B 
A 
ns 
tPHL 
1.3 
3.3 
4.8 
1.3 
3.3 
4.8 


tPLH 
1.7 
3.9 
6 
1.7 
3.9 
6 
LEBA 
A 
ns 
tpHL 
1.3 
3.3 
4.6 
1.3 
3.3 
4.6 


tpLH 
1.7 
4.1 
6.3 
1.7 
4.1 
6.3 
CLKBA 
A 
ns 
tPHL 
1.4 
3.6 
5.3 
1.4 
3.6 
5.3 


tpLH 
6.5 
10.5 
14.3 
6.5 
10.5 
14.3 
CLKOUT 
CLKIN 
ns 
tpHL 
5.1 
8.8 
11.8 
5.1 
8.8 
11.8 


!en 
OEBA 
1.8 
4.7 
6.9 
1.8 
4.7 
6.9 
A 
ns 
telis 
2 
4.7 
6.7 
2 
4.7 
6.7 
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From Output 
Under Test 


CL = 50 pF 


(888 Note A) T 


o 6V 


o 
Open 


1lII--tw~ 


lop" 
3~~~~~~~~~~~~*~v~m~v~~~~ 
:: 


VOLTAGE WAVEFORMS 
PULSE DURATION 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Input-i 
1.5 V 


tPLH 
14 
~, 


Output 
IO.8 
V 


\~5~---3V 
'~·----OV 
, 
, 


14 
~ 
tpHL 
, 


~ 


-VOH 


0.8V 
VOL 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
(A port to B port) 


\;8~---1.2V 
,.•. 
·----OV 


I 
I 
14 
~ 
tpHL 


I 


~ 


-VOH 


1.5V 
VOL 


Input-i 
0.8 V 


!.. 
J, 
tPLH 
,- 
P- 
, 


output 
1 
1.5 V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
(B port to A port) 


TEST 
S1 


tpLtiitPHL 
Open 


tpLZ/tpZL 
6V 


tpHZ/tpZH 
GND 


1.2V 


2~n 
From Output 
Test 
Under Test 
Point 


CL =30 
pF 
(aee Note A) T 


Timing 
Xvmv 
Input ----,--' 
, 
l~ 


___ 
j(vmv 
~ 
:: 
Data 
Input 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


Output 
Control 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


1.5V 
1.5V 


~---- 
OV 
tpZL -.J 
j4- 
I 
I 
1 
tPLZ~ 
14- 


__ 
1_1 
I I 
3V 


: 
\1.5V 
: 
~V 


. 
. 
- 
-- 
VOL 
I 
tPHZ~ 
14- 


tpZH -+l 
14- 
I 


I 
Output 
Waveform 
2 
(see Note B) 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
(A port) 


NOTES: 
A. 
CL Includes probe and jig capacitance. 
B. 
Waveform 
1 Is for an output with Internal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output with internal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators 
having the following characteristics: 
PRR ~ 10 MHz, Zo = 50 n, tr ~ 2.5 ns, tf ~ 2.5 ns. 


D. 
The outputs are measured one at a time with one transition per measurement. 
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OGGPACKAGE 
(TOP VIEW) 
• 
Translate Between GTUGTL+ Signal Levels 
and LVTTL 


• 
Members of the Texas Instruments 
Wldebusn• Family 


• 
Support GTUGTL+ Signal Operation on 
B Port 


• 
D-Type Flip-Flops 
With Qualified Storage 
Enable 


• 
Bus-Hold Data Inputs Eliminate the Need 
for External Pullup Resistors on A Port 


• 
FlOW-Through Architecture 
Optimizes 
PCB Layout 


• 
Packaged In Plastic Thin Shrink 
Smail-Outline 
(DGG) Package 


description 


The 'GTL16622 18-bit registered bus transceivers 
contain two sets of D-type flip-flops for temporary 
storage of data flowing in either direction. 


The Bport operates at GTUGTL+ levels, while the 
A port and control inputs are compatible with 
LVTTL logic level. 


Data flow 
in each direction 
is controlled 
by 
output-enable (OEAB and OEBA) and the clock 
(CLKAB and CLKBA) inputs. The clock-enable 
(CEAB 
and 
CEBA) 
inputs 
are 
designed 
to 
control nine bits at a time, which makes the device 
more versatile. 


For A-to-B data flow, the devices operate on the 
low-to-gigh transition of CLKAB if CEAB is low. 
When 
EAB is low, the outputs are active. When 
OEAB is high, the outputs 
are in the high- 
impedance state. Data flow for B to A is similar to 
that for A to B but uses OEBA, CLKBA, and CEBA. 


To ensure the high-impedance state during power up or power down, OE should be tied to VCCthrough a pullup 
resistor; the minimum value of the resistor is determined by the current-sinking capability of the driver. 


The SN54GTL 16622 is characterized for operation over the full military temperature range of -55°C to 125°C. 
The SN74GTL 16622 is characterized for operation from -40°C to 85°C. 


OEA6 
1A1 
GND 
1A2 


1A3 
GND 
Vcc 
1A4 
GND 


1A5 
1A6 
GND 


1A7 


1A8 
GND 


1A9 
2A1 
GND 
2A2 


2A3 
GND 


2A4 


2A5 
GND 


2A6 
Vcc 
GND 


2A7 


2A8 
GND 


2A9 
OE6A 


1 U 64 


2 
63 


3 
62 


4 
61 


5 
60 


6 
59 
7 
58 


8 
57 


9 
56 
10 
55 
11 
54 


12 
53 
13 
52 
14 
51 


15 
50 
16 
49 


17 
48 


18 
47 


19 
46 
20 
45 


21 
44 


22 
43 


23 
42 


24 
41 


25 
40 


26 
39 
27 
38 
28 
37 


29 
36 


30 
35 
31 
34 


32 
33 


CLKA6 
1CEA6 
1CE6A 
161 
GND 
162 
163 
Vcc 
164 
165 
166 
GND 
167 
168 
GND 
169 
261 
GND 
262 
263 
GND 
264 
265 
266 


VREF 
267 
268 
GND 
269 
2CE6A 
2CEA6 
CLK6A 
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INPUTS 
OUTPUT 
B 
MODE 
CEAB 
OEAB 
CLKAB 
A 


X 
H 
X 
X 
Z 


H 
L 
X 
X 
BO:!: 


X 
L 
H orL 
X 
BO:!: 
Latched 
storage 
of A data 


L 
L 
i 
L 
L 


L 
L 
i 
H 
H 
Clocked 
storage 
of A data 


t A-to-B 
data flow is shown: 
B-to-A data flow is similar 
but uses OEBA, 
CLKBA, 
and CEBA. 
:!:Output 
level before 
the indicated 
steady-state 
input conditions 
were established 
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1CEAB 
63 


CLKAB 
64 


CLKBA 
33 


1CEBA 
62 


OEBA 
32 


OEAB 


2CEAB 
34 


ClKAB 
64 


ClKBA 
33 


2CEBA 
35 


OEBA 
32 


2A1 
17 
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CE 
10 


ClK 


CE 
10 


ClK 


V 


To Eight Other Channels 


CE 
10 


ClK 


CE 
10 


ClK 


V 
To Eight Other Channels 
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absolute maximum ratings over operating free-air temperature 
range {unless otherwise noted)t 


Supply voltage range, Vcc 
-0.5 V to 4.6 V 
Input voltage range, VI (see Note 1): A port 
-0.5 V to 4.6 V 
B port 
-0.5 V to 4.6 V 
Voltage range applied to any output in the high or 
power-off state, Vo (see Note 1): A port 
-0.5 V to 4.6 V 
B port 
-0.5 V to 4.6 V 
Current into any A-port output in the low state, 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 
48 mA 
Current into any B-port output in the low state, 10 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. 
100 mA 
Current into any A-port output in the high state, 10 (see Note 2) 
48 mA 
Input clamp current, 11K (VI< 0) 
-50 mA 
Output clamp current, 10K (Vo < 0) 
-50 mA 
Maximum power dissipation at TA = 55°C (in still air) (see Note 3) 
1 W 
Storage temperature range, Tstg 
-65°C to 150°C 
t Stresses beyond those listed under "absolute maximum ratings" may cause permanent damage to the device. These are stress ratings only, and 
functional operation of the device at these or any other conditions 
beyond those indicated under "recommended 
operating conditions" 
is not 
implied. Exposure to absolute-maxi mum-rated conditions for extended periods may affect device reliability. 
1\OTES: 
1. 
The input and output negative-voltage 
ratings may be exceeded if the input and output clamp-current 
ratings are observed. 


2. 
This current flows only when the output is in the high state and Vo > VCC' 


3. 
The maximum package power dissipation is calculated using a junction temperature 
of 150·C and a board trace length of 750 mils. 
For more information, refer to the Package 
Thermal 
Considerations 
application note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature number SCBD002B. 


SN54GTL 16622 
SN74GTL16622 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


VCC 
Supply voltage 
3.15 
3.3 
3.45 
3.15 
3.3 
3.45 
V 
Vn 
Termination voltage 
1.14 
1.5 
1.65 
1.14 
1.5 
1.65 


VREF 
Supply voltage 
0.74 
1 
1.1 
0.74 
1 
1.1 
V 


VI 
Input voltage 
B port 
VCC 
VCC 
V 
Except B port 
5.5 
5.5 


VIH 
High-level input voltage 
Bport 
VREF+50mV 
VREF +50 mV 
V 
Except B port 
2 
2 


VIL 
Low-level input voltage 
Bport 
VREF -50 
mV 
VREF -50 
mV 
V 
Except B port 
0.8 
0.8 


11K 
Input clamp current 
-18 
-18 
mA 


IOH 
High-level output current 
Aport 
-24 
-24 
mA 


IOL 
Low-level output current 
Aport 
24 
24 


Bport 
mA 
50 
50 


TA 
Operating free-air temperature 
-55 
125 
-40 
85 
·C 
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electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, 
VREF = 1 V 
(unless otherwise 
noted) 


SN54GTL 16622 
SN74GTL 16622 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
Vcc 
= 3.15 V. 
11=-18mA 
-1.2 
-1.2 
V 


Vcc 
= MIN to MAX;. 
10H = -100 
IlA 
Vcc-0.2 
Vcc-0.2 


VOH 
Aport 
IOH=-8mA 
2.4 
2.4 
V 
VCC=3.15V 


10H =-24 
mA 
2 
2 


10l = 100 IlA 
0.2 
0.2 


Aport 
Vcc 
= 3.15 V 
IOl=8 
mA 
0.4 
0.4 
V 


IOl=24 
mA 
0.5 
0.5 


VOL 
Vcc. 
MIN to MAX;. 
10l = 100 IlA 
0.2 
0.2 


10l= 
10 mA 
0.2 
0.2 
Bport 
V 
Vcc 
= 3.15 V 
IOl=40 
mA 
0.4 
0.4 


10l= 
50 mA 
0.55 
0.55 


II 
Vcc 
= 3.45 V. 
VI = VCC or GND 
±5 
±5 
IlA 


loff 
VCC =0. 
VI or Vo = 0 to 5.5 V 
100 
100 
IlA 


VI = 0.8 V 
75 
75 
'I(hold) 
Aport 
VCC = 3.15 V 
VI =2V 
-75 
-75 
IlA 


Aport 
Vo = 3 V 
1 
1 


'OZH 
Bport 
VCC = 3.45 V 
VO=1.5V 
10 
10 
IlA 


Aport 
Vo = 0.5 V 
-1 
-1 


10Zl 
Bport 
VCC = 3.45 V 
VO=O.4V 
-10 
-10 
IlA 


VCC = 3.45 V. 
Outputs high 


ICC 
A or B port 
10=0. 
Outputs low 
mA 
VI • VCC or GND 
Outputs disabled 


VCC = 3.45 v. 
6lcc§ 
A or control inputs at VCC or GND. 
1 
1 
mA 
One input at 2.7 V 


Ci 
Control 
VI=3.15VorO 
3.5 
3.5 
pF 
inputs 


Aport 
VO=3.15VorO 
7 
7 
Cio 
Bport 
Per IEEE Standard 1149.0-1991 
6 
6 
pF 


t All typical values are at VCC = 3.3 V. TA = 25°C. 
; For conditions shown as MIN or MAX. use the appropriate value specified under recommended 
operating conditions. 


§This is the increase in supply current for each input that is at the specified TIl 
voltage level rather than VCC or GND. 
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timing requirements over recommended ranges of supply voltage and operating free-air 
temperature, VTT = 1.5 V and VREF= 1 V (unless otherwise noted) 


SN54GTl16622 
SN74GTL 16622 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
0 
200 
MHz 


lw 
Pulse duration, ClK 
high or low 
2 
2 
ns 


Data before CLKi 
2 
2 
lsu 
Setup time 
CE before CLKi 
ns 
3 
3 


Data after CLKi 
0 
0 
lh 
Hold time 
CE afterCLKi 
ns 
0 
0 


switching characteristics over recommended ranges of supply voltage and operating free-air 
temperature, VTT = 1.5 V and VREF= 1 V (see Figure 1) 


PARAMETER 
FROM 
TO 
SN54GTl16622 
SN74GTl16622 


(INPUT) 
(OUTPUT) 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


fmax 
200 
MHz 


tpLH 
CLKAB 
5 
B 
ns 
tpHL 
5.5 


tPLH 
OEAB 


'5 
B 
ns 
tPHL 
5 


Slew rate 
Both transitions 
0.3 
0.8 
V/ns 


lr 
Transition time. B outputs (0.6 V to 1.3 V) 
0.9 
2.3 
ns 


tf 
Transition time. B outputs (1.3 V to 0.6 V) 
0.9 
2.3 
ns 


tpLH 
CLKBA 
5 
A 
ns 
tpHL 
5 


len 
OEBA 
6.5 
A 
ns 
ldis 
6 


.. 
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timing 
requirements 
over 
recommended 
ranges 
of supply 
voltage 
and 
operating 
free-air 


temperature, VTT = 1.2 V and VREF= 0.8 V (unless otherwise noted) 


SN54GTL 16622 
SN74GTL16622 
UNIT 
MIN 
MAX 
MIN 
MAX 


fclock 
Clock frequency 
0 
0 
200 
MHz 


tw 
Pulse duration, ClK 
high or low 
ns 


Data before ClKi 


lsu 
Setup time 
CE before CLKi 


ns 


Data after CLKi 


th 
Hold time 
CEafterCLKi 


ns 


switching 
characteristics 
over recommended 
ranges of supply voltage and operating 
free-air 
temperature, VTT = 1.2 V and VREF= 0.8 V (see Figure 1) 


FROM 
TO 
SN54GTL 16622 
SN74GTL 16622 
PARAMETER 
(INPUT) 
(OUTPUT) 
TYPt 
TYPt 
UNIT 
MIN 
MAX 
MIN 
MAX 


fmax 
200 
MHz 


tplH 
ClKAB 
B 
ns 
tpHl 


tplH 
OEAB 
B 
ns 


tpHL 


Slew rate 
Both transitions 
V/ns 


tr 
Transition time, B outputs (0.6 V to 1 V) 
ns 


tf 
Transition time, B ou1pu1s(1 V to 0.6 V) 
ns 


tplH 
CLKBA 
A 
ns 
tPHl 


len 
OEBA 
A 
ns 
ldis 
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PARAMETER 
MEASUREMENT 
INFORMATION 
VTT = 1.5 V, VREF = 1 V 


From Output 
Under Test 


CL=50pF 
(see Note A) T 


o 6V 
o 
Open 


14-- tw ---.l 


I~" 
3~~~~~~~~~~~~*~1~'5~V~~~~ 
:: 


VOLTAGE WAVEFORMS 
PULSE DURATION 


\~5~---3V 
I-,----OV 
I 
I 


loll 
~ 
tPHL 


\;; 


-VOH 


VREF 
VOL 


Input 
L 
--II 
1.5V 


tPLH 
~ 
~ 
I 


Output 
lVREF 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
(A to B port) 


\~5~---3V 
I-,----OV 
I 
I 
14 
~ 
tPHL 
I 


~ 


-VOH 


1.5V 


VOL 


Input 
L 
--II 
1.5V 


tpLH 
~ 
~ 
I 


Output 
11.5 
V 


VOLTAGE WAVEFORMS 
PROPAGATION 
DELAY TIMES 
(B to A port) 


TEST 
S1 


tPUiltPHL 
Open 


tPLZ/tpZL 
6V 


tPHZItPZH 
GND 


Vrr 


2~n 
From Output 
Test 
Under Test 
Point 


CL = 30 pF 
(see Note A) T 


Timing 
X1.5 V 
Input 
, 
, 
---I~-I 
1 


I~ 
___ 
I 
~3V 


Datai~~ 
*.5V 
~ 
----'I 
1 
OV 


Data~~~ 
======~-VR-E-F----~ 
:~ 


VOLTAGE WAVEFORMS 
SETUP AND HOLD TIMES 
(Vm = 1.5 V for A port and 0.8 V for B port) 


1.5V 


~---- 
OV 
tPZL-.I 
~ 
1 
I I 
tPLZ--+\ 
__ 
1-1 
1 


: 
\ 
1.5V 
: 


1 
tPHZ-.l 
tPZH~ 
14- 
I 


Output 
Waveform 
1 
S1 at 6 V 
(see Note B) 


14- 


1 
3V 
iCv 
-- 
VOL 
l.- 
I 
Output 
Waveform 
2 
(see Note B) 


VOH 
VOH-0.3V 


VOLTAGE WAVEFORMS 
ENABLE 
AND DISABLE 
TIMES 
(A port) 


NOTES: 
A. 
CL includes probe and jig capacitance. 


B. 
Waveform 
1 is for an output with intemal conditions such that the output is low except when disabled by the output control. 


Waveform 2 is for an output w~h intemal conditions such that the output is high except when disabled by the output control. 


C. 
All input pulses are supplied by generators having the following characteristics: 
PRR :s;10 MHz, Zo = 50 n, lr :s;2.5 ns, tf:S;2.5 ns. 


D. 
The outputs are measured one at a time with one trans~ion per measurement. 
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• 
EPIC-IIBn. (Enhanced-Performance 
Implanted CMOS) Submlcron 
Process 


• 
Members of the Texas Instruments 
Wldebus™ 
Family 


• 
Provide GTl Signals levels 
on Both Inputs 
and Outputs 


• 
Distributed Vcc and GND Pin Configuration 
Minimizes High-Speed Switching 
Noise 


• 
Flow-Through 
Architecture 
Optimizes 
PCB Layout 


• 
Package Options Include Plastic Shrink 
Smail-Outline 
(Dl) and Thin Shrink 
Smail-Outline 
(DGG) Packages, and 
Ceramic Flat (WD) Package 


description 


The 'GTL16921 
have 20 single-bit 
flip-flops. 
which are designed to provide terminated GTL 
logic levels. 


These devices can be used as one 20-bit flip-flop. 
The 
20 
flip-flops 
are 
edge-triggered 
Ootype 
flip-flops. The 'GTL 16921 provide true data at the 
Q outputs on the positive transition of the clock 
(CLK) input. 


The output-enable 
(OE) input can be used to 
place the outputs in a high state.The output- 
enable input does not affect the internal operation 
of the flip-flops. Old data can be retained or new 
data can be entered while the outputs are in the 
high-impedance state. 


The 
SN54GTL 16921 
is 
characterized 
for 
operation over the full military temperature range 
of -55·C 
to 
125·C. 
The SN74GTL 16921 is 
characterized for operation from O·Cto 70·C. 


FUNCTION TABLE 
(each flip-flop) 


INPUTS 
OUTPUT 


OE 
ClK 
0 
Q 


l 
i 
H 
H 


L 
i 
L 
L 


L 
L 
X 
00 


H 
X 
X 
Z 
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SN54GTl16921 
••• WD PACKAGE 
SN74GTl16921 
... 
DGG OR Dl 
PACKAGE 
(TOP VIEW) 


1 U 56 


2 
55 


3 
54 


4 
53 


5 
52 


6 
51 


7 
50 


8 
49 


9 
48 


10 
47 


11 
46 


12 
45 


13 
44 


14 
43 


15 
42 


16 
41 
17 
40 


18 
39 
19 
38 


20 
37 


21 
36 
22 
35 


23 
34 
24 
33 


25 
32 


26 
31 


27 
30 
28 
29 


01 
02 
GNO 
03 
04 
GNO 
05 
06 
07 
GNO 
08 
09 
010 
Vcc 
GNO 
011 
012 
013 
GNO 
014 
015 
016 
GNO 
017 
018 
GNO 
019 
020 


elK 
01 
02 
03 
04 
GNO 
05 
06 
07 
GNO 
08 
09 
010 
Vcc 


VREF 
DE 
011 
012 
013 
GNO 
014 
015 
016 
GNO 
017 
018 
019 
020 
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01 


10 


absolute maximum ratings over operating free-air temperature 
range (unless otherwise noted)t 


Supply 
voltage 
range, Vcc 
-0.5 
V to 4.6 V 
Input voltage 
range, VI (see Note 1) 
-0.5 
V to 4.6 V 
Current 
into any output 
in the low state, 10 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .. 
80 mA 
Input clamp current, 
11K (VI < 0) 
-50 
mA 
Output 
clamp current, 
10K(Vo < 0 or Vo > 0) 
±50 
mA 
Continuous 
current 
through 
VCC or GND 
± 100 mA 
Maximum 
power 
dissipation 
at TA = 55°C (in still air) (see Note 2): DGG package 
1 W 
DL package 
. . .. .. . . .. .. .. . .. .. . 1.4 W 
Storage 
temperature 
range, Tstg 
-65°C 
to 150°C 
t Stresses 
beyond those listed under "absolute 
maximum 
ratings" may cause permanent 
damage 
to the device. 
These are stress ratings only, and 
functional 
operation 
of the device 
at these 
or any other conditions 
beyond 
those 
indicated 
under 
"recommended 
operating 
conditions" 
is not 
implied. 
Exposure 
to absolute-maxi 
mum-rated 
conditions 
for extended 
periods 
may affect device 
reliability. 
NOTES: 
1. 
The input and output 
negative-voltage 
ratings 
may be exceeded 
if the input and output 
clamp-current 
ratings 
are observed. 


2. 
The maximum 
package 
power dissipation 
is calculated 
using a junction 
temperature 
of 150·C and a board trace length of 750 mils. 
For more information, 
refer to the Package 
Thermal 
Considerations 
application 
note in the 1994 ABT Advanced 
BiCMOS 
Technology 
Data Book, literature 
number 
SCBD002B. 
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SN54GTL 16921 
SN74GTL 16921 
UNIT 
MIN 
NOM 
MAX 
MIN 
NOM 
MAX 


Vcc 
Supply voltage 
3 
3.6 
3 
3.6 
V 


VREF 
Supply voltage 
0.74 
0.8 
0.87 
0.74 
0.8 
0.87 
V 


VI 
Input voltage 
0 
VCC 
0 
VCC 
V 


VOH 
High-level output voltage 
3.6 
3.6 
V 


VIH 
High-level input voltage 
VREF +50 mV 
VREF +50 mV 
V 


VIL 
Low-level input voltage 
VREF -50mV 
VREF -50mV 
V 


11K 
Input clamp current 
-18 
-18 
mA 


10L 
Low-level output current 
40 
40 
mA 


TA 
Operating free-air temperature 
-55 
125 
0 
70 
·C 


electrical 
characteristics 
over recommended 
operating 
free-air 
temperature 
range, VREF = 0.8 V 
(unless otherwise 
noted) 


SN54GTL 16921 
SN74GTL 16921 
PARAMETER 
TEST CONDITIONS 
TYPt 
TYpt 
UNIT 
MIN 
MAX 
MIN 
MAX 


VIK 
VCC -3V, 
11--18mA 
-1.2 
-1.2 
V 


VOL 
VCC - 3 V, 
10L - 40 mA 
0.4 
0.4 
V 
IVI-VCC 
5 
5 
II 
VCC-3 
V 
IVI-o 
-5 
-5 
j1A 


10H 
VCC -3 
V, 
VOH -3.6 
V 
IJA 


ICC 
IOutputs high 
Vcc-3V, 
10-0, 
mA 
IOutputs low 
VI - VCC or GND 


Ci 
Per IEEE1194.0-1991 
4 
4 
pF 


Co 
Per IEEE1194.0-1991 
6 
6 
pF 
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The evolution 
to a 3.3-V 
supply 
voltage 
is being 
driven 
by a complex 
matrix 
of requirements. 
Leading 
the way are the 
characteristics 
of advanced 
semiconductor 
processing 
and the need to reduce system power without 
a corresponding 
tradeoff 
in 
system performance. 
Reduction 
of the horizontal 
and vertical feature sizes of transistors 
is the most common method of increasing 
the density 
of cells that can be contained 
in an integrated 
circuit. These feature sizes or geometries 
are typically 
represented 
as 
minimum 
process 
dimensions 
for advanced 
products 
such as dynamic 
random 
access memories 
(DRAMs). 


DRAM 
manufacturers 
have forecasted 
that all 64M-bit 
versions 
will be developed 
for operation 
from a supply 
voltage 
of 
3.3 ± 0.3 V. For 16M-bit DRAM 
products, 
there is no such rule of thumb as certain vendors 
expect to operate 
from 3.3 V, while 
others offer different 
product versions 
with differing voltage levels. An approach 
used by several manufacturers 
is to provide 5- V 
power-supply 
operation 
externally 
with internal 
step-down 
conversion 
to 3.3 V. For static random 
access memories 
(SRAMs), 
manufacturers 
have announced 
that most 16M versions 
will operate at 3.3 V or lower (down to 2.7 V). 


Typical 
1M-bit DRAM 
geometries 
are on the order of 1.2 j.UIl and it is not a problem 
to apply a 5-V power 
supply to this type 
of product. 
However, 
as the feature 
sizes of DRAMs 
shrink:, the stresses 
of 5- V operation 
can preclude 
their reliable 
operation 
due to high field-effect 
failures. One such effect is hot-carrier 
injection 
that over time increases 
the transistor's 
threshold,leading 
to eventual 
nonoperation. 
Another 
field-effect 
concern 
is the breakdown 
of the transistor's 
gate oxide causing 
internal 
shorts; 
therefore, 
reducing 
the supply voltage 
is one way to ensure reliable 
operation 
of devices fabricated 
in state-of-the-art 
processes. 


The reduction 
of Vcc from 5 V to 3.3 V reduces 
the power consumed 
by the device, 
which increases 
system reliability 
while 
reducing 
costs associated 
with the removal 
of the heat. The power consumption 
of a device is primarily 
a function 
of its capacitive 
load, frequency 
of operation, 
and supply voltage. However, 
capacitive 
load and frequency 
have a linear effect on a device's 
power 
consumption 
while supply voltage 
has a square relationship. 
Because 
of this square relationship, 
a small reduction 
in voltage 
significantly 
reduces 
the power consumed, 
as illustrated 
in Figure 
1, and is a driving 
factor to 3.3- V operation. 


User demand 
for low-voltage 
products 
can be grouped 
into specific brackets 
depending 
on their performance-power 
priorities. 
End equipments, 
such as multiuser 
servers, 
engineering 
workstations, 
high-end 
desktop 
PCs, 
and other 
high-performance 
motherboards, 
favor high performance 
over low power, but are interested 
in 3.3- V products 
to reduce or eliminate 
bulky, noisy 
cooling fans in the attempt to shrink external case size for better desktop fit. Some end equipments 
favor low power at the expense 
of high performance 
such as battery-powered 
notebooks 
and palmtop 
computers, 
portable 
test equipment, 
and point-of-sale 
terminals. 
A few end equipments 
require 
equal 
priority 
for high performance 
and low power, 
such 
as laptop 
computers, 
automotive, 
and air/space 
products. 


The universal 
benefits 
to users of low-voltage 
products 
are higher reliability 
and lower cost. The higher reliability 
is relative 
to 
standard 5- V solutions 
and results from lower stress gradients 
on device junctions 
and oxides, lower buildup 
of heat due to lower 
power 
consumption, 
and improved 
signal 
integrity 
from 
the reduction 
in ground 
bounce 
and signal 
noise. 
Lower 
power 
consumption 
usually 
yields 
lower 
costs since power 
costs money 
to generate 
and heat costs money 
to dissipate. 
All things 
considered, 
it is desirable 
to use inexpensive 
plastic packages 
instead of metal or ceramic 
to dissipate 
heat. For battery users, an 
added benefit 
of the lower power consumption 
of low-voltage 
products 
is one of increased 
battery 
lifetime. 


Of all the end-equipment 
groups that can benefit from the use of low-voltage 
products, 
it appears 
that demand 
will be initially 
driven 
by battery-operated 
computers. 
This 
market 
segment 
is dermed 
by notebook 
and palmtop 
computers, 
as well 
as 
point-of-sale 
terminals, 
which are designed to capture data at remote field sites and either store it for downloading 
later or transmit 
it real time via an on-board 
transmitter. 
The goal for these systems 
is to have a battery 
life of eight to ten hours. 
roughly 
the 
equivalent 
of one workday 
or the time to complete 
a transcontinental 
airplane 
trip. 


The unregulated 
battery 
market 
is itself 
quite 
varied 
however, 
because 
different 
batteries 
exhibit 
very 
different 
voltage 
characteristics 
between 
fully charged 
and discharged 
states. Two AA batteries 
provide for 3-V supply when charged, 
decreasing 
to about 2.7 V after use. Three NiCad batteries 
provide 
for a baseline 
3.6- V supply fully charged, 
but the spread actually 
runs 
from about 3.3 V up to 3.9 V. For now, the unregulated 
battery market demands 
low-voltage 
products 
that are optimized 
to run 
from 2.7 V up as high as 3.9 V. Since performance 
is directly related to supply voltage, it is more important 
for device optimization 
to be extended 
down to 2.7 V, where devices 
slow down appreciably. 


There are some barriers 
for low-voltage 
acceptance 
in the short term. Specification 
standardization 
remains 
an issue. Also, the 
access to adequate 
supplies 
of 3.3- V devices 
can be a problem. 
Generally, 
DRAM 
memories 
are leading 
the way into 3.3- V 
operation 
with SRAM memories 
close behind. Coupled 
with the low-voltage 
microprocessors 
now available, 
systems 
are being 
implemented 
with the core components 
operating 
at 3.3 V. Hindering 
the migration 
to a fu1l3.3-V 
system is the availability 
of 
support products 
such as: disk drives, LCDs, AID converters, 
RF transmitters, 
and EPROMS. 


The need to migrate 
to power 
supplies 
with supply voltages 
less than 3.3 V has been an issue since 
1984 when two JEDEC 
standards 
were adopted. 
Standard 
8.0 was intended 
to address 
both regulated 
(3- V to 3.6- V) and unregulated 
(2- V to 3.6- V) 
battery 
applications. 
Standard 
8.1 was intended 
to address 
higher-performance 
applications 
operating 
from a regulated 
power 
supply that could interface 
to a standard 
5- V TIL 
device as well as a low-voltage 
device. Essentially 
Standard 
8.0 established 
regulated 
low-voltage 
CMOS 
(LVCMOS) 
and unregulated 
low-voltage 
battery-operated 
(LVBO) interfaces, 
and Standard 
8.1 
established 
the low-voltage 
TIL 
(LVTIL) 
interface. 


Committee 
members 
have since determined 
that the original two standards 
are inadequate. 
Since most systems currently 
require 
a TIL 
interface. 
Standard 
8.1 LVTIL 
is the most critical one being reviewed 
now. When ratified, 
the new LVTIL 
standard 
will 
present 
methods 
for interfacing 
with 5- V systems 
and contain 
a provision 
for battery-operated 
systems. 
Until this happens, 
a 
generic 
lack of compatibility 
will exist between 
the various 
3.3- V and 5- V interfaces. 


Existing 
solutions 
for 3.3- V operation 
have historically 
been 5-V products 
and processes 
characterized 
for 3.3- V operation. 
A 
CMOS 
process 
is typically 
chosen 
because 
of the scaling 
effect of the inverter 
thresholds 
with respect 
to the supply voltage. 


HCMOS 
and Advanced 
CMOS 
devices 
support 
both 
5-V and 3.3-V 
operation 
by this method. 
One drawback 
is slower 
propagation 
delay when compared 
to parts specifically 
designed 
for 3-V operation. 
A limitation 
of many of these devices 
is their 
inability to directly interface 
to a 5- V system when running off a 3.3- V supply, due to diodes from the input and input/output 
(I/O) 
pins to Vcc. This limits input voltages 
to Vcc + 0.5 V and limits direct connection 
to a 5- V system. 


This dilemma 
of device incompatibility 
between 
the large installed base of 5-V systems with the newly emerging 
3.3- V systems 
is a serious 
industry 
concern. 
Mixed-mode 
operation 
allows for direct communication 
between 
the two systems. 
Devices 
that 
support 
this mode must be designed 
for maximum 
input voltages 
of 5.5 V, without 
any long-term 
reliability 
issues. 
Another 
concern 
is that the output 
drive must be capable 
of driving 
a standard-TTI.. 
backplane, 
while 
still providing 
for rail-to-rail 
switching 
for compatibility 
with 3-V CMOS 
systems. 


Figure 
2 compares 
the standard-TTI.. 
dc interface 
levels with two of the emerging 
low-voltage 
standards. 
Low-voltage 
CMOS 
(LVCMOS) 
is a pure CMOS specification 
that specifies 
low current rail-to-rail 
output drive along with input voltage levels, VIH 
and Va, 
which are ratios ofVCC' 
Low-voltage 
TTI.. (LVTTI..) utilizes 
the standard-TTI.. 
input levels of 0.8 V and 2 V, as well 
as specifying 
a higher 
dc output 
drive 
than LVCMOS. 
To ensure 
interoperability 
between 
these 
three 
varied 
standards, 
a 
multipurposed 
low-voltage 
interface 
device must meet all of the requirements 
of the three different 
specifications. 
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Figure 2. Comparison 
of 3.3-V and 5-V Interfaces 


To address 
the need for a complete 
low-voltage 
interface 
solution, 
Texas Instruments 
has developed 
a new generation 
of logic 
devices capable 
of mixed-mode 
operation. 
The LVT series of devices 
rely on a state-of-the-art 
submicron 
BiCMOS 
process 
to 
provide 
up to a 90% reduction 
in static power dissipation 
over ABT devices 
and provides 
the following 
family characteristics: 


5.5- V maximum 
input voltage 


Standard 
TIL 
output drives of: 


VOH - 2 V at IoH - -32 mA 
VOL - 0.55 V at IOL - 64 mA 


Maximum 
supply currents 
of: 


ICCL-15 
mA 
ICCH-250~ 
Iccz-250~ 


Propagation 
delays of: 


tpd < 4.6ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 


Surface-mount 
packaging 
support 
including 
fme-pitch 
packages: 


48- and 56-pin SSOP for LVT Widebus™ 
20- and 24-pin TSSOP 
for standard 
LVT 


Figure 
3 shows 
a simplified 
LVT output 
and illustrates 
the mixed-mode 
signal 
drive designed 
into the output 
stage. 
This 
combination 
of a high-drive 
TIL 
stage with the rail-ta-rail 
CMOS switching 
gives the LVT series of product extreme 
application 
flexibility. 
These parts have the same drive characteristics 
as 5-V ABT devices, 
as shown in Figure 
4, providing 
the dc drive 
needed 
for existing 
5-V backplanes 
and allowing 
for a simple 
solution 
to reduce 
system 
power 
via the migration 
to 3.3- V 
operation. 


Not 
only 
can LVT 
devices 
operate 
as 3-V-to-5-V 
level 
translators 
by supporting 
input 
or I/O voltages 
of 5.5 V with 
Vcc 
- 2.7 V to 3.6 V, the inputs can withstand 
5.5 V even when VCC - 0 V. This allows for the devices 
to be used under partial 
system power-down 
applications 
or when live insertion 
is required. 
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Many times devices 
are used in applications 
that do not provide 
a pullup or pulldown 
voltage 
to the input or I/O pin when the 
driving device goes into a high-impedance 
state, as in the case of CMOS buses ornonbused 
lines. To prevent application 
problems 
or oscillations, 
a large pullup resistor is typically 
used, but this consumes 
board area and contributes 
to driver loading. 
The LVT 
series of devices 
incorporate 
active circuitry 
that holds unused 
or floating 
inputs or I/Os at a valid logic level. This circuitry 
provides 
for a typical holding 
current, ±100 JJA, that is sufficient 
enough 
to overcome 
any CMOS-type 
leakages. 
Since this is 
an active circuit, 
it does take current, 
approximately 
±500 JJA, to toggle the state of the input. This current 
is negligible 
when 
compared 
to the magnitude 
of current that is needed to charge a capacitive 
load and does not affect the propagation 
delay of the 
driving output. 


LVT devices 
solve the system 
need for a transparent 
interface 
between 
the low-voltage 
and 5-V sections 
by providing 
for 
mixed-signal 
operation. 
The devices 
support 
live insertion 
or partial-power 
applications 
while providing 
low-input 
leakage 
currents. 
The outputs 
are capable 
of driving 
today's 
5-V backplanes 
with a considerable 
reduction 
in the device's 
power 
consumption 
and are packaged 
in state-of-the-art 
fme-pitch 
surface-mount 
packages. 


Low-Cost, Low-Power 
Level Shifting in 
Mixed- Voltage Systems 


Mark McClear 
Advanced System Logic - semiconductor 
Group 


~TEXAS 
INSTRUMENTS 


Texas Instruments Incorporated (TI) reserves the right to make changes to its products orto discontinue 
any semiconductor 
product or service without notice, and advises its customers to obtain the latest 
version of relevant information to verify, before placing orders, that the information being relied on is 
current. 


TI warrants performance of its semiconductor products and related software to current specifications 
in accordance with Tl's standard warranty. Testing and other quality control techniques are utilized to 
the extent TI deems necessary to support this warranty. Specific testing of all parameters of each device 
is not necessarily performed, except those mandated by government requirements. 


Please be aware that TI products are not intended for use in life-support appliances, devices, or 
systems. Use of TI product in such applications requires the written approval of the appropriate TI officer. 
Certain applications using semiconductor devices may involve potential risks of personal injury, property 
damage, or loss of life. In order to minimize these risks, adequate design and operating safeguards 
should be provided by the customer to minimize inherent or procedural hazards. Inclusion of TI products 
in such applications is understood to be fully at the risk of the customer using TI devices or systems. 


TI assumes no liability for applications assistance, customer product design, software performance, or 
infringement of patents or services described herein. Nor does TI warrant or represent that any license, 
either express or implied, is granted under any patent right, copyright, mask work right, or other 
intellectual property right of TI covering or relating to any combination, machine, or process in which 
such semiconductor products or services might be or are used. 


Copyright © 1993, Texas Instruments Incorporated 


Printed in the U.S.A. 


Contents 
TItle 


Introduction 
12-17 


Split-Rail Level Shifters 
12-17 


S-V Tolerant, Pure 3.3-V VCC Level Shifters 
12-17 


The Misconception About AlCC 
12-18 


More Savings Are Possible 
12-21 


Conclusion 
12-21 


List of illustrations 
Figure 
Title 
Page 


1 
Basic Logic Data Transceiver 
12-18 


2 
Basic CMOS Input Structure and Typical Alec Current 
12-18 


3 
AIcC-16-BitDevice 
12-19 


4 
VOH ofFCT164245 and'LVT16245A 
12-20 


5 
Total System Power Dissipation Impact 
12-20 


6 
LVT Bus-Hold Cell 
12-21 


The increasing 
demand 
for lower system 
power 
consumption 
has brought 
many new design 
challenges. 
Among 
them is the 
problem 
of safely 
and efficiently 
interfacing 
the various 
switching 
levels 
in today's 
mixed 
3.3-V 
and 5-V systems 
while 
maintaining 
the lowest possible 
total-system 
power consumption. 
Two competing 
methods 
of accomplishing 
this mixed-mode 
signal translation 
have emerged: 


Split-rail 
or dual 3.3- V and 5-V Vcc devices 


Completely 
5- V tolerant, 
pure 3.3- V Vcc components 


This application 
report deals with the pros and cons of using both device types and offers additional 
suggestions 
for even greater 
system-power 
savings. 


Split-rail 
level shifters 
are a class of transceiver 
devices 
that have both a 5-V and 3.3- V Vcc rail. Products 
in this class can be 
used effectively 
as level shifters 
and datapath 
voltage 
translators, 
but the following 
precautions 
are usually 
reco=ended: 


Dual- Vcc rail devices typically 
have strict power sequencing 
requirements 
to prevent 
leakage 
or even damage 
to the 
devices 
in the event that one Vcc rail ramps faster than the other. These stringent 
requirements 
are often difficult 
to 
meet from a system-timing 
standpoint 
and offer little flexibility 
for partial 
system 
power 
down or other advanced 
power-saving 
design techniques. 


Simply because 
the device has a 5- V Vcc pin does not necessarily 
ensure that the part will actually 
switch all the way 
to the 5-V rail. Switching 
to 5 V is one way to reduce the power consumption 
in 5- V memories 
or other pure 5-V CMOS 
circuits 
that are driven by a level-shifter 
device (this application 
report demonstrates 
others as well). 


A quick check of the data sheet for the product 
in question 
reveals 
if the part drives all the way to the 5-V rail. If the output high 
voltage (V OH) minimum 
is around 4.44 V, it does drive to the rail. Five-volt 
level shifters with TrL-compatible 
outputs typically 
drive only to around 
3.6 V. 


A second 
class 
of products 
created 
to meet these 
design 
challenges 
offers 
the same voltage 
translation 
and level-shifting 
capabilities 
as the split-rail devices previously 
mentioned. 
From a single Vcc source, they avoid the power-sequencing 
problems 
of the split rails and are also offered in a number 
of functions, 
bit widths, and storage options. 
The one potential 
drawback 
of the 
single- Vcc products 
is that the outputs 
do not pull all the way to the 5- V Vcc rail ... 
but is this really a drawback? 


The component 
selection 
of a level shifter impacts 
two major aspects of total system-power 
dissipation: 


The impact that the VOH level of the driving part (A in Figure 
1) has on the power dissipation 
of the receiving 
device 
(B in Figure 
1), commonly 
known 
as t..Iee, 
and the power of the device itself. 


Level-Shifting 
5-VCMOS 
Driver 
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3.3-VVCC 
G> 
[? 
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Note: Unidirectional 
mode illustrated 
for simplicity. 


Figure 1. Basic Logic Data Transceiver 


!lIce 
is the added power dissipation 
induced 
into a TfL-compatible 
5-V CMOS device (B in Figure 
1) due to the VOH level of 
he driving device (A in Figure 
1). It would correctly 
be expected 
that a TfL-compatible 
5- V CMOS product have higher power 


dissipation 
if it was driven by a device with a VOH of 3.6 V than if that same device was driven by a 5- V VOH driver. 


igure 2 shows a typical CMOS input stage and the t..Iee current associated 
with switching 
the device through the input voltage 
ange from 0 to Vee. 


Figure 2. Basic CMOS Input Structure and Typical t..ICC Current 


As expected, 
the t..Iee 
current 
approaches 
zero at the Vee 
and ground rails, and peaks in the TfL-threshold 
region of 1.5 V. 


Figure 3 is a graph of the Mcc 
(i.e., additionallcC> 
that is induced 
into a l6-bit 
device (all outputs 
switching) 
as a function 
of 


VOH and frequency. 


Figure 3. ~ICC -16-Blt 
Device 


As shown in Figure 3, ~lcc 
is in fact 2 to 3 mA higher for the case where VOH is only 3.1 V than for the same device driven to 
the 5-V rail by a pure 5-V CMOS device. From this, one might be tempted 
to conclude 
that the best possible 
solution 
would be 
to always select a part that switches 
all the way to the 5-V rail, but this conclusion 
fails to consider 
the system-power 
impact of 
the driving 
device. 


Figure 4 shows the VOH of two devices: the FCT164245 split-rail device from Integrated Device Technologies and the 
'LVT16245A from Texas Instruments. 
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Figure 4. VOH of FCT164245 and 'LVT16245A 


From Figure 4, it can be correctly concluded that the induced Alec current in a part driven by the LVT part would be higher than 
the FCT device. The problem with this conclusion is that Alec is only one of the two components of total-system power 
dissipation that selection of a level-shifter device has from system standpoint. 


Figure 5 shows the total power dissipation of the same IDT split-rail device, the TI 'LVT16245A, and the worst-case AleC 
(VOH - 3.1 V) graphed on the same vertical scale. 
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From Figure 
5, it can be seen that even if a split-rail 
device pulls all the way to the 5- V rail (which the IDT part does not), the 
power savings in alee 
is more than offset by the huge switching 
currents that the split rail draws from the 5- V rail. The negative 
implications 
on heating, 
reliability, 
and battery 
life are obvious. 


Some systems use a means of power savings known as partial power down. In partial power-down 
mode, a system basically 
shuts 
off the Vee 
to some unused 
circuits during times of inactivity, 
thus eliminating 
even low standby 
currents. 
All of the members 
ofTI's 
low-voltage 
technology 
(LVT) product line previously 
mentioned 
offer a parametric 
specification 
Ioff, which ensures that 
the output pins of the parts remain in a high-impedance 
state when the supply voltage 
is at 0 V. This prevents 
an inactive 
LVT 
device from dragging 
down the bus of an active part in the system and allows the LVT part to become 
a partition 
for the partially 
powered-down 
unused 
subsystem. 
The LVT device still functions 
as a level shifter and voltage translator 
when power is restored 
to the inactive 
subsystem. 


Another 
aspect of system power dissipation 
is the use of passive resistor 
pullups 
to keep a local bus from floating 
and causing 
damage 
to the devices 
on the bus. Pullups 
were sufficient 
for the older desktop 
systems 
where power consumption 
was not as 
much of a concern, 
but pullup 
resistors 
in portable 
equipment 
can have a serious 
impact 
on battery 
life, and as such must be 
addressed. 


Products 
like the 'LVT16245A 
(and others) from TI have a circuit feature called a bus-hold 
cell (shown 
in Figure 
6). This cell 
eliminates 
these passive 
components 
and all of the procurement 
costs, board space, bus parasitics, 
and, also, power dissipation 
associated 
with them. The bus-hold 
cell does not load down the bus or add any significant 
power dissipation 
to the LVT device. 


Input Inverter 
Stage 


Mixed 
3.3-V 
and 5-V systems 
can be optimized 
for low power 
and low cost by the judicious 
selection 
of the appropriate 
voltage-level 
shifter component. 
Split-rail level shifters can affect this voltage translation, 
but selection of this device is burdened 
with serious 
design tradeoffs 
in power sequencing, 
partial 
system power down, and system power dissipation. 
Further 
savings 
in both power and component 
cost can be realized 
if the component 
selected 
has a bus-hold 
cell or other means of eliminating 
passive 
system components. 
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To address 
the need for a complete 
low-voltage 
interface 
solution, 
Texas Instruments 
has developed 
a new generation 
of logic 
devices 
capable 
of mixed-mode 
operation. 
The LVT series rely on a state-of-the-art 
submicron 
BiCMOS 
process 
to provide 
up 
to a 90% reduction 
in static power dissipation 
over ABT, as well as the following 
family characteristics: 


5.5- V maximum 
input voltage 


Specified 
2.7-V to 3.6-V supply voltage 


I/O structures 
which support 
live insertion 


Standard 
TTL output drives of: 


VOH- 
2 VatIoH--32 
mA 
VOL -0.55 
VatIoL 
-64mA 


Maximum 
supply currents 
of: 


ICCL :515 mA 
ICCH:5200~ 
Iccz:5200~ 


Propagation 
delays of: 


tpd < 4.6 ns 
tpd (LE to Q) < 5.1 ns 
tpd (CLK to Q) < 6.3 ns 


Surface 
mount packaging 
support 
including 
rme-pitch 
packages: 


48-/56-pin 
SSOP and TSSOP 
for LVT Widebus 
TM 
20-/24-pin 
SOIC and TSSOP 
for standard 
LVT 


Figure I shows a simplified 
LVT output and illustrates 
the mixed-mode-signal 
drive designed 
into the output stage. This combina- 
tion of a high-drive 
TTL stage along with the rail-to-rail 
CMOS 
switching 
gives the LVT series of product 
extreme 
application 
flexibility. 
These parts have the same drive characteristics 
as 5- V ABT devices 
(see Figure 2), and provide 
the dc drive needed 
for existing 
5-V backplanes. 
This allows for a simple solution 
to reduce system power via the migration 
to 3.3- V operation. 
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High-Drive 
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for TTL Backplane 
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Ls CMOS Pull-Up/Pull-Down 
r 
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Swllchlng 
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Not only 
can LVT devices 
operate 
as 3-V 
to 5-V 
level 
translators 
by supporting 
input 
or I/O voltages 
of 5.5 V with 


VCC - 2.7 V to 3.6 V, the inputs can withstand 
5.5 V even when VCC - 0 V. This allows for the devices 
to be used under partial 
sJstem 
power-down 
applications 
or those which require 
live insertion. 


Many times, devices 
are used in applications 
that do not provide 
a pullup or pulldown 
voltage to the input or I/O pin when the 


driving device goes into a high-impedance 
state, as in the case of CMOS buses or nonbused 
lines. To prevent application 
problems 


or oscillations, 
a large pullup resistor is typically 
used, but this consumes 
board area and contributes 
to driver loading. 
The LVT 
s ~ries of devices 
incorporate 
active circuitry 
that holds unused 
or floating 
inputs or I/Os at a valid logic level. 
This circuitry 
provides 
for a typical holding 
current, 
±IOO~, 
that is sufficient 
enough 
to overcome 
any CMOS-type 
leakages. 
Since this 
in an active circuit, 
it does take current, 
approximately 
±500 ~, 
to toggle the state of the input. This current 
is trivial when 
compared 
to the tens of mA of current that is needed to charge a capacitive 
load, thereby 
not affecting 
the propagation 
delay of 
the driving 
output. 


LVT devices 
solve 
the system 
need 
for a transparent 
seam 
between 
the low-voltage 
and 5- V sections 
by providing 
for 
rillxed-signal 
operation. 
The devices support live-insertion 
or partial-power 
applications, 
while providing 
for low-input 
leakage 


currents. 
The outputs are capable of driving today's 5- V backplanes, 
with a considerable 
reduction 
in device power consumption, 


as well as being packaged 
in state-of-the-art 
fine-pitch 
surface-mount 
packages. 
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Height 
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t TI package designators 
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Height 
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Electrical characteristics presented in this data book, unless otherwise noted, apply for the circuit type(s) listed in the 
page heading regardless of package. The availability of a circuit function in a particular package is denoted by an 
alphabetical reference above the pin-connection diagram(s). These alphabetical references refer to mechanical 
outline drawings shown in this section. 


Factory orders for circuits described in this catalog should include a three-part type number as explained in the 
following example. 


Prefix 


MUST CONTAIN TWO TO FOUR LEITERS 


SN 
Standard prefix 
SNJ 
MIL-STD-883 processed and 
screened per JEDEC Standard 101 


Unique Circuit Description 


MUST CONTAIN SIX TO TWELVE CHARACTERS 
Examples: 
74LVOO 
74LVT244A 
74ALVCH16244 


Package 


MUST CONTAIN ONE TO THREE LEITERS 


D, DW 
plastic small-outline package 
DB, DL 
plastic shrink small-outline package 
DGG, PW 
plastic thin shrink small-outline package 
FK 
leadless ceramic chip carrier 
HV 
ceramic quad flat package 
J, JT 
dual-in-line package 
PM 
plastic quad flat package 
WD 
ceramic flat package 
(from pin-connection diagram on individual data sheet) 


EXAMPLE: 
SN 
I 


Tape and Reel Packaging 


Valid for surface-mount packages only. All orders for tape and reel must be for whole reels. 


MUST CONTAIN ONE OR TWO LEITERS 


LE 
Left embossed tape and reel (required for DB and PW packages) 
R 
= 
Standard tape and reel (required for DGG; optional for D, DW, and DL packages) 


~TEXAS 
INSTRUMENTS 


POST OFFICE BOX 655303 • DALLAS, TEXAS 75265 


D (R-PDSO-G**) 


14PIN$HOWN 


0.197 
0.344 
0.394 
(5,00) 
(8,75) 
(10,00) 


0.189 
0.337 
0.386 
(4,80) 
(8,55) 
(9,80) 
f 
-r 
0.244 (6,20) 
I 
0.228 (5,80) 
0.157 (4,00) 
0.150 (3,81) 
---*- 


0.044 (1,12) 
0.016 (0,40) 
ifrDIIDIIDDrlJ 
t 
0.010 (O,2;} 
0.069 (1,75)MAX 
0.004 (0,10) 


NOTES: 
A. 
All linear dimensions are in inches (millimeters). 
B. 
This drawing is subject to change without notice. 


C. 
Body dimensions 
do not include mold flash or protrusion not to exceed 0.006 (0,15). 


D. 
Four center pins are connected to die mount pad. 


E. 
Falls within JEDEC MS-012 
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DB (R-PDSO-G**) 


28 PIN SHOWN 
11 


0,38 I-$-I 
0,15 @I 
O,22~---- 


15nl 
5,60 
8,20 
5,00 
7,40 


~ 


r 
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eooMAX 
0.05~ 


~ 
14 
16 
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38 
DIM 


A MAX 
6,50 
6,50 
7,50 
8,50 
10,50 
10,50 
12,90 


A MIN 
5,90 
5,90 
6,90 
7,90 
9,90 
9,90 
12,30 


NOTES: 
A. 
All linear dimensions 
are in millimeters. 
B. 
This drawing is subject to change without notice. 


C. 
Body dimensions 
do not include mold flash or protrusion not to exceed 0,15. 
D. 
Falls within JEDEC M0-150 
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DGG (R-PDSQ-G**) 


48 PIN SHOWN 


8,40 
8,40 
8,00 
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rfiuuuuuuuuuuuuuuuuuuuuuuurl 
~ ••••,. A".J. (;:A 
h.. 


r-:OMAX 
O,10M:J' 1~lo.10~ 


NOTES: 
A. 
All linear dimensions 
are in millimeters. 


B. 
This drawing is subject to change without notice. 
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L (R·PDSO·G**) 


l8 PIN SHOWN 


0.380 
0.630 
0.730 
(9,65) 
(16,00) 
(18,54) 


0.370 
0.620 
0.720 
(9,40) 
(15,75) 
(18,29) 


0.420 (10,67) 
0.395 (10,03) 
1 


--.:L 


to 0.010 (0,25) 


0.040 (1,02) 


0.020 (0,51) 


"OTES: 
A. 
AJllinear dimensions 
are in inches (millimeters). 
B. 
This drawing is subject to change without notice. 


C. 
Body dimensions 
do not include mold flash or protrusion not to exceed 0.006 (0,15). 
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16 PIN SHOWN 
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1ll0.419 
(10,65) 
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~ 
16 
20 
24 
28 
DIM 


A MAX 
0.410 
0.510 
0.610 
0.710 
(10,41) 
(12,95) 
(15,49) 
(18,03) 


A MIN 
0.400 
0.500 
0.600 
0.700 
(10,16) 
(12,70) 
(15,24) 
(17,78) 


0.050 (1,27) 


0.016 (0,40) 


~~~0.104 (2,65) MAX 
0.004 (0,10) 


NOTES: 
A. 
All linear dimensions 
are in inches (millimeters). 


B. 
This drawing is subject to change without notice. 
C. 
Body dimensions 
do not include mold flash or protrusion not to exceed 0.006 (0,15). 
D. 
Falls within JEDEC M5-013 
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I:K (S·CQCC-N**) 


~8 TERMINAL 
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24 
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0.028 
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I I 
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~ 
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"OTES: 
A. 
All linear dimensions 
are in inches (millimeters). 


B. 
This drawing is subject to change without notice. 


C. 
This package can be hermetically sealed with a metal lid. 


D. 
The terminals are gold plated. 


E. 
Falls within JEDEC MS-004 


NO. OF 
A 
B 
TERMINALS 
.. 
MIN 
MAX 
MIN 
MAX 


20 
0.342 
0.358 
0.307 
0.358 
(8.69) 
(9,09) 
(7,80) 
(9,09) 


28 
0.422 
0.458 
0.406 
0.458 
(11,23) 
(11.63) 
(10.31) 
(11,63) 


44 
0.640 
0.660 
0.495 
0.560 
(16.26) 
(16,76) 
(12.58) 
(14,22) 


52 
0.730 
0.761 
0.485 
0.560 
(18,78) 
(19.32) 
(12.58) 
,14,22) 


68 
0.938 
0.962 
0.850 
0.858 
(23,83) 
(24,43) 
(21.6) 
(21,8) 


84 
1.141 
1.165 
1.047 
1.063 


(28,99) 
(29.59) 
(26.6) 
(27,0) 


0.020 
(0,51) 
0.010 
(0,25) 


~ 
0.080 
(2,03) 
f=:::::Il 
0.064 
(1,63) 
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NOTES: 
A. 
All linear dimensions 
are in inches (millimeters). 
B. 
This drawing is subject to change without notice. 
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J (R-GDIP·r*) 


14 PIN SHOWN 


0.065 (1,65) 
0.045 (1,14) 


~ 
14 
18 
18 
20 
22 
DIM 


A MAX 
0.310 
0.310 
0.310 
0.310 
0.410 
(7,87) 
(7,87) 
(7,87) 
(7,87) 
(10,41) 


A MIN 
0.290 
0.290 
0.290 
0.290 
0.390 
(7,37) 
(7,37) 
(7,37) 
(7,37) 
(9,91) 


BMAX 
0.785 
0.785 
0.910 
0.975 
1.100 
(19,94) 
(19,94) 
(23.10) 
(24,n) 
(28,00) 


B MIN 
0.755 
0.755 
- 
0.930 
- 
(19,18) 
(19,18) 
(23,62) 


CMAX 
0.280 
0.300 
0.300 
0.300 
0.388 
(7,11) 
(7,62) 
(7,62) 
(7,62) 
(9,65) 


C MIN 
0.245 
0.245 
0.245 
0.245 
- 
(6,22) 
(6,22) 
(6,22) 
(6,22) 


0.020 (0,51) MINp~~ 


~ 
seating 
Plane 
T 
0.130 (3,30) MIN 


-.l ~ 0.100(2,54) IJL 
f 


0.023 (0,58) 
0.015 (0,38) 
0.014 (0,38)JL 
0.008 (0,20) 
V-iS. 


NOTES: 
A. 
All linear dimensions 
are in inches (millimeters). 


B. 
This drawing is subject to change without notice. 


C. 
This package can be hermetically 
sealed with a ceramic lid using glass fri!. 


D. 
Index point is provided on cap for terminal identification 
only on press ceramic glass frit seal only. 


E. 
Falls within MIL-STD-1835 
GDIP1-T14, 
GDIP1-T16, 
GDIP1-T18, 
GDIP1-T20, 
and GDIP1-T22 
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JT (R-GDIP- T**) 


24 PIN SHOWN 


~ 
24 
28 
DIM 


A MAX 
1.280 
1.460 


(32,51) 
(37,08) 


AMIN 
1.240 
1.440 
(31,50) 
(36,58) 


BMAX 
0.300 
0.291 


(7,62) 
(7,39) 


BMIN 
0.245 
0.285 
(6,22) 
(7,24) 
j ~ 
0.065(1,65) 
0.045 (1,14) 


0.320 (8,13) --t--+j 


0.015 (0,38) MIN 
0.290 (7,37) 
Ir-.I 
tnnnrrnlJ1iliVrt:r~MAX 
VVVVVVVVVVV(~ 
....•.'- 


-J H 0.100(2,54) I JL 
0.130(3,30)MIN 
JlO_150 


0.023 (0,58) 
0.015 (0,38) 
0.010 (0,25) NOM 


NOTES: 
A. 
All linear dimensions 
are in inchas (millimeters). 


B. 
This drawing is subject to changa without notice. 


C. 
This package can be hermetically 
sealed with a ceramic lid using glass fr~. 


D. 
Index point is provided on cap for terminal identification 
only on prass ceramic glass frit seal only. 


E. 
Falls w~hin MIL-STD-1835 
GDIP-T24 and GDIP-T28 and JEDEC M0-058M 
and M0-058AB 
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0,17 


33 


12,20 sa 
11,80 


NOTES: 
A. 
All linear dimensions 
are in millimeters. 
B. 
This drawing is subject to change without notice. 


C. 
Falls within JEDEC M0-136 
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PW (R-PDSO-G**) 


14 PIN SHOWN 


~ 
141 


4,70 
6,70 
4,30 
6,10 


~oooooo~ 
,LAX 
.."E, 
....,.A".. r.:R 
~ 


,e-,0,1007 


~DIM 
8 
14 
16 
20 
24 
28 


A MAX 
3,30 
5,30 
5,30 
6,80 
8,10 
10,00 


A MIN 
2,90 
4,90 
4,90 
6,40 
7,70 
9,60 


NOTES: 
A. 
All linear dimensions 
are in millimeters. 


B. 
This drawing is subject to change without notice. 
C. Bodydimensions 
do not include mold flash or protrusion not to exceed 0,15. 
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t\ OTES: 
A. 
All linear dimensions 
are in Inches (millimeters). 


B. 
This drawing Is subject to change without notice. 


C. 
This package can be hermetically 
sealed with a ceramic lid using glass fri!. 


D. 
Index point Is provided on cap for pin identification 
only. 
E. 
Falls within MIL-STD-1835: 
GDFP1-F48 
and JEDEC MO-146AA 
GDFP1-F56 
and JEDEC MO-146AB 
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